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Preface 



THIS book is published as an aid to the realization 
of more nearly fireproof and permanent construc- 
tion of dwelling houses in America^ where the 
waste from fire and the deterioration of slimsy construc- 
tion is nothing less than a national crime by which the 
public suffers in pocket and in comfort. 

The contents of the book are reprinted with revisions 
from the pages of the magazine Concrete (to a consid- 
erable extent from the annual House Building Numbers 
each January, for which the demand has always far ex- 
ceeded the supply), which, while devoted to the solution 
of problems of concrete construction of every nature, 
has g^ven special attention to the ways and means of 
the utilization of concrete for better houses, as a public 
need so fundamental and of such general advantage as 
to be a subject of superior importance. 

When this volume urges concrete — it means good con- 
crete. The general public, thinking of concrete as the 
material used to make safe and permanent such works 



as the Panama Canal, gigantic dams, great bridges 
and aqueducts, the highways which are to withstand 
the severest traffic, big ocean-going ships, sewers, 
wharves, reservoirs, and industrial buildings — the 
general public does not always realize that concrete is 
the most permanent structural material we know any- 
thing about only when %i is well made. The quality of 
the material in any given work is determined at that 
work, in the choice of the materials of which the con- 
crete is made, and in the manipulation of those materials 
in mixing, placing and hardening. 

Concrete is a composite, a manufactured stone. Its 
particles of aggregate (crushed stone or gravel and sand 
— or, in some cases, slag or cinders of good quality) 
are held together by a binding material composed of 
Portland cement and water. The cement and water 
form a paste. 

Professor A. N. Talbot has used the simile very 
effectively and an excellent discussion of his on this 
subject is here quoted in part: 



1. The cement and the mixing water 
may be considered together to form a 

Saste; this paste becomes the glue which 
olds the particles of aggregate (gravel, 
crushed stone, slag, cinders of good 
quality or crushed hard^bumed brick. — 
Editor. ) together. 

2. The volume of the paste is approxi- 
mately equal to the sum of the volume 
of the particles of the cement and the 
volume of the mixing water. 

3. The strength given by this paste is 
dependent upon its concentration — the 
more dilute the paste, the lower its 
strength; the less dilute, the greater its 
strength (providing there is the neces- 
sary minimum of water to hydrate the 
cement and cause it to harden. — Editor). 

4. The paste coats or covers the par- 
ticles of aggregate partially or wholly 
and also goes to iiU the voids of the ag- 
gregate partially or wholly. Full coating 
of the surface and complete filling of the 
voids are not usually obtained. 

5. The coating or layer of paste over 
the particles forms the lubricating ma- 
terial which makes the mass workable; 
that is, makes it mobile and easily placed 
to fill a space compactly. 

6. The requisite mobility or plasticity 
is obtained only when there is sufficient 
paste to give a thickness of film or layer 
of paste over the surface of the particles 
of aggregate, and between the particles 
sufficient to lubricate these particles. 

7. Increase in mobilitv may be ob- 
tained by increasing the thickness of the 
layer of paste; this may be accomplished 
either by adding *rater (resulting in a 
weaker paste), or by adding cement up 
to a certain point (resulting in a stronger 
paste). 



8. Factors contributing to the strength 
of concrete are then, the amount of ce- 
ment, the amount of mixing water, the 
amount of voids in the combination of 
fine and coarse aggregate, and the area 
of surface of the aggregate. 

9. For a given kind of Aggregate the 
strength of the concrete is largely de- 
pendent upon the strength of the cement 
paste used in the mix, which forms the 
gluing material between the particles of 
aggregate. 

10. For the same amount of cement 
and same voids in the aggregate, that ag- 
gregate (or combination of fine and 
coarse aggregates) will give the higher 
strength which has the smaller total area 
of surface of particles, since it will re- 
quire the less amount of paste to produce 
the requisite mobility and this amount of 
paste will be secured with a smaller 
quantity of water; this paste being less 
dilute, will therefore be stronger. 

11. For the same amount of cement 
and the same surface of aggregate, that 
aggregate will give the higher strength 
which has the less voids, since additional 
pore space will require a larger quantity 
of paste and therefore more dilute paste. 

13. Any element which carries with it 
a dilution of the cement paste may in 
general be expected to weaken the con- 
crete — smaller amounts of cement, the use 
of additional mixing water, to secure in- 
creased mobility in the mass, increased 
surface of aggregate, and increased voids 
in the aggregate ail operate to lower the 
strength of the product. 

13. In varjring the gradation of aggre- 
gate a point will be reached, however, 
when the advantages in the reduction of 



surface of particles is offset by increased 
difficulty in securing a mobile mass, the 
voids are greatly increased, the mix is 
not workable, and less strength is de- 
veloped in the concrete. For a given 
A£>?i^g&te and a given amount of cement, 
a decrease in the amount of mixing water 
below that necessary to produce sufficient 
paste to occupy most of the voids and 
provide the lubricating loyer will give a 
mix deficient in mobility and lower in 
strength. 

A certain degree of mobility is neces- 
sary in order to place concrete in the 
forms in a compact and solid mass, the 
degree varying considerably with the na- 
ture of the work, and generally it will 
be found necessary to sacrifice strength 
CO secure the requisite mobility. It is 
readily seen, however, that the effort 
should be made to produce as strong a 
cementing layer of paste as practicable 
by selecting the proper mixture of aggre- 
gate and by regulating the amount of 
mixing water. 

More thorough mixing not only mixes 
the paste and better coats the particles, 
but it makes the mass mobile with a 
smaller percentage of mixing water, and 
this less dilute paste results in higher 
strength. Any improvement in method 
of mixing which increases the mobility of 
the mass will permit the use of less dilute 
paste and thereby secure increased 
strength. 

It may be added that for a small In- 
crease in the amount of mixing water the 
difference in the strength of the concrete 
after considerable time has elapsed ap- 
pe!\rs to be relatively less than it is at the 
earlier ages, provided, of course, sufficient 
moisture is at hand to permit full chemi- 
cal action to be maintained. 



Good concrete of a standard cement and clean, hard, 
well-graded aggregate, combined in proper proportions 
with cement and water, and thoroughly mixed to make a 



homogeneous, quaky "mud" (the vernacular of the con- 
struction job) ; well consolidated in the forms and prop- 
erly hardened — such a material will make good houses. 

Harvey Whipple. 



Concrete Houses 



By Harvky WarppLi: and C. D. Gilbert 



Every home builder benefits by the accumulated ex* 
perieDCe of others, as expressed through his architect 
and bis builder. Equally he ia the loser by that expe- 
rience which holds to traditional methods and materials 
long after better things are obtainable. This conserva- 
tism, coupled with a mental lasiness that resists the effort 
required to develop new ideas, ia chiefly responsible for 
the slow development of the fireproof house. 

The percentage of houses in which concrete is the 
principal structural material has been so small that the 
man who builds a fireproof house is looked upon in most 
localities as a curiosity and bis work as a kind of de- 
mentia. 

Those best able to advocate the better dwellings and 
to make them successful — the architects and the builders, 
as a class — have been so wedded to traditional materials 
that their opposition can generally be counted on to dis- 
courage the layman who has the foresight and the te- 
merity to believe that a better house should be secured 
for the money he is about to spend under presumably 
expert direction. 

This condition is deplorable from the standpoint of 
loss to individuals and to the community, by the per- 
sistence of burnahte houses, with their attendant evils 
of constant painting, repairs and depreciation. 

It is regrettable, too, because not a few concrete 
houses have been the work of men whose seal and 
appreciation of concrete have not been coupled with an 
equal appreciation that care in construction must be 
combined with architectural training, so that full advan- 
tage may be taken of the inherent excellence of the 
pltutie ttone. Their tack of experience too often re- 
sulted in dwellings whose raw crudeness showed concrete 
at ita worst. Its inherent beauty was lost. Thus has 
come about the perpetration of numerous monstrosities 
calculated to substantiate the statements of those who 
prefer to work with other materials. 

CoNCHETK Desioh — Not a Masquehade 

It is the outstanding fault of numerous houses of con- 
crete that they are both uneconomical and unconvincing, 
from an architectural standpoint, because they are frame 
houses or brick houses masquerading in another, radi- 
cally different material. 

When concrete ia to be used, the designer should think 
in terms of concrete, from footing to parapet, and the 
ideas of our traditional tinder boxes and all their com- 
ponent factors should be cast to the winds. Do archi- 
tects and builders as a class never feel the need of new 
fields to conquer? 

It is true that concrete houses of conventional phin 
and elevation can be built, but always at an undue ex- 
pense. It is equally true that in (he treatment of the 
elevation there is great opportunity to take advantage 
of the plastic and fire-resisting qualities of the material 

■CoNCMTB. Janoarr. IMS. 
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economically by departing from the house architecture 
familiar in America. 

It is not necessary that the architect create such de- 
signs in their entirety^ — he has for his inspiration the 
wonderful work of the finest Italian periods, he has the 
architecture of the Orient, and he may gain suggestions 
from the work of primitive peoples. Our own best colo- 
nial work is not without inspiration to the designers of 
concrete dwellings. 

While most house builders will prefer a compromise, 
utilizing concrete where its advantages are most obvious 
and other materials where convention or personal taste 
dictates, there is much to be said for the use of concrete 
OS the major material throughout the house, with only 
enough of other materials to add the needful decorative 
touch. Such full use makes for economy, since it per- 
mits fuller employment of mechanical helps and less 
dependence on numerous trades. An investigation of 
the individual problems of concrete house construction 
discloses certain outstanding facts that apply to indi- 
vidual parts of the structure. 

FoOTtNOB AND BasEUBNT 

Concrete is obviously the best material for founda- 
tions. Water-proofing should be used for basement walls 
and floors where drainage conditions require. Insulation 
and dampproofing considerations make desirable an air- 
spaced wall by the use of hollow blocks, double walls or 
furring. Building codes are notoriously deficient in 
their provisions, often requiring concrete house walls of 
excessive thickness and not providing for insulation by 
air -spacing. 

In the modern house basement, space is too valuable 
to waste, and provision should be made for laundry, 
shop, amusement rooms, and so on, in accordance with 
the occupants' requirements. Comparatively small ex- 
pense will add desirable rooms that may be dry, well 
lighted and attractive. The heating plant should be sep- 
arated by solid walls from the rest of the basement, and 
the coal storage preferably provided under a porch. 
This will confine most of the dust, especially if ashes 
can be removed without going through other parts of 



CONCRETE BOUSES 



the basement. When the partiUons ore also the bearing 
vails that are the most economical support for floors, 
the expense of division is little, if anything, extra. 

House Walls 

Much latitude is possible in wall construction, which 
may be of the unit or the monolithic type. The bogy of 
dampness with concrete walls is dispelled when given ' 
intelligent thought and honest work. In dry climates, 
without extreme ranges of temperature, solid walls of 
reasonable thickness are probably satisfactory, but in 
general the excellent qualities of concrete should not 
be called upon unreasonably to give immunity from the 
enforcement of natural laws. Solid walls may be water 
and damp-proofed. Even this depends too much on the 
personal element to be dependable as a general rule. 



Temperature and atmospheric conditions take little ac- 
count of workmansliip, and the solid wall will be a con- 
ductor of heat, and cold walls will condense moisture 
from saturated air, regardless of their structural ma- 
terial. 

The necessary insulation is provided by air spaces 
within the'wall or may be secured by the application of 
furring and lath to solid walls. 

Wall construction divides sharply into unit and mono- 
lithic classes. Of the first the common hollow block is 
the best known and has through its use by unskilled 
builders done much to discredit the use of concrete units. 
As distinguished from the muddy textured rock face 
"block," the modern concrete "stone," well proportioned, 
skillfully made and "set," combines the beauty of nat' 
ural stone with the economy of a manufactured product. 

Insulation is most effective when the unit is so de- 
signed as to leave the protecting air space as free from 
concrete as possible. Indeed, a type that gives two 
entirely separate walls, bound by metal ties, is used 
satisfactorily where furring and lath are omitted. Some 
progress has been made in the use of large precast units, 
in general cast hollow, but their use is practicable only 



in the construction of groups of houses, where erection 
facilities are at hand. In such work their great possi- 
bilities have barely been touched. 

The present tendency is toward building house walls 
of rough concrete units of ample strength, but with no 
suggestion of finish, presenting rough, faces as an ideal 
surface to receive plaster and stucco finishes. This 
method has the great advantage of low cost units made 
on a large scale, to be erected as desired and to receive 
a variety of finishes already made popular in spite of 
the abuse of the stucco house idea with work done on 
unsuitable plaster bases. 

Monolithic walls can be so cast that on removal of 
forms a finished surface, or a surface that can be ^nithed 
without stucco, is produced. Very beautiful results have 
been obtained in this way. A rustic effect may be de- 
sired, or form marks may be acceptable as honestly ex- 
pressing the material used, or special care may be taken 
in making the forms, or special facing mixtures may be 
UFed, or the surface may be brushed, tooled, bush hamr 
uiered or rubbed — by taking a discriminating advantage 
of any one of numerous ideas for the surface to be ob- 
tained, the builder has a latitude for his taste and for 
his purse which few, if any other, materials make pos- 
sible. 

Unless, however, the preference is for a bold and 
somewhat rustic effect, the special form work or special 
facing mixtures or subsequent treatment on a wall whose 
surface is monolithic with the structure, will cost no less 
than for a rough wall finished smooth or rough with any 
cue. of several popular stucco treatments. 

The difficulty of producing thin, double, monolithic 
walls by placing the concrete in deep forms, is very 
great, and has led to the introduction of double wall 
machines, the work of which may be compared to the 
laying of rough wall units, since the machine travels 
along the wall building double or triple reinforced walls. 
The simplicity and flexibility of the equipment is note- 
wortliy and the results, in competent hands, are of un- 
questioned quality, presenting a perfect plaster base, to 
which stucco can be applied economically. Unit, steel, 
Dan-Uke forms are used with success by some builders 
to construct solid walls, while the use of lumber for 
forms is still quite general, chiefly, perhaps, for the rea- 
son that our builders are' mostly graduate carpenters, 
or carpenters at heart, or yet, in fact, in whom the use 
of boards is a tradition not to be discarded lightly. 

FLboRS 

The value of fireproof structural floors for residences 
is coming to be recognized, and they are now being used 
in many of the better homes, even where concrete is not 
used for walls. 

The expense is not prohibitive, if the owner is willing 
to consider the use of the concrete floor without an ex- 
pensive surface flooring. The man who builds a house 
without too rigid economy may choose terrazzo, tile, cork 
carpet, etc., but for the less expensive house a well 
finished concrete floor can safely be recommended as 
highly desirable, in spite of popular prejudice against it. 
The criticism that such floors are cold is not founded 
in fact, where modern heating systems are used. The 
addition of furnishings removes the bare look associated 
with concrete, as seen in basements and factories, ■ ' 

Indeed, the floor in its natural condition is not found 
objectionable by sorpe, but it is susceptible to treatment 
with paint or with stain, varnish and wax, to meet prac- 
tical and decorative requirements. Neutral textures — 
a lack of high polish — are readily attained in concrete-, 
and they enlarge the apparent area of small rooms and 
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display to better advantage the rugs, furniture and dec- 
orations, vhile the sanitary qualities of the concrete floor 
are unsurpassed. 

The advent of the vacuum cleaner has apparently 
turned the thought of decorators back to all-over car- 
pets, in which there is exhibited a renewed interest. 
Concrete floors with tacking strips, would provide an 
ideal base for carpets. 



Structurally, the concrete floor is simple and 
cal. The flat slab with one or two-way steel is probably 
desirable in some cases, because of its simplicity and 



because it permits flat ceilings without further treat- 
ment. A more economical floor can often be built by 
the use of steel pans or wood forms, giving a ribbed 
floor that requires less material. This construction is 
desirable for the first floor, and for situations requiring 
a suspended ceiling, and could well be used throughout 
in very low cost houses, where the beams could be left 
exposed. With carefully studied combinations of beams 
and si lbs, this construction could be adapted to the prin- 
cipal rooms of large houses. For isolated houses, where 
the unlikelihood of its reuse would not warrant form 
investment and where flat ceilings are desirable, the tile 
and^oist floor is probably the most practical solution 
because of the small lumber waste and the t)mall amount 
of skilled labor required in the construction. 

The Roof 

It is the roof that gives the designer of concrete 
houses at once the most trouble and the greatest oppor- 
tunity. The characteristics of concrete are not easily 
adapted to a domestic architecture whose thought for 
300 years has been of wood. The steep pitched roof 
is adapted to easy construction in wood; it is picturesque 
and has unquestioned architectural charm. As before 
intimated, the architect has new worlds to conquer. It 
becomes a matter for the owner to decide and for his 



architect to create. Is the home builder to have perma- 
nence and fire protection, together with economy and 
possibilities for new usefulness that the flat roof offerc, 
or must he forego these because his architect is unrc- 
sourceful ? 



The inherent qualities of a material and the e 
necessities incident to its use are at the beginning of 
the architect's problem. He cannot ignore them; he 
should not misuse them. He should find inspiration in 
availing himself of structural qualities and economic 
necessities and molding and shaping tliem to serve an 
.icsthetic as well as a practical purpose. 

He is not without precedent. He does not stand 
alone. He may take courage among the flat roofs of old 
Salem and Newberryport; he may be cheered at Mount 
Vernon and spurred to his task by the missions of 
California. 

The design of small, moderate sized flat-roof dwell- 
ings involves a study of proportion and an adaptation 
of carefully considered detail, but the difficulty should 
be accepted as a worthy challenge. The problem re- 
quires skill for an attractive solution. Much can be 
done with wide cornices and suitable treatment of para- 
pet walls and with windows and entrances. Some home 
builders who appreciate fireproof construction will un- 
doubtedly still prefer the pitched roof, and if covered 
with fire resistive material a very safe construction can 
be secured, particularly if there is the protection of a 
concrete attic floor. Concrete roof tile are probably the 
least expensive roof covering of pronounced architec- 
tural value — with color and texture — and they combine 
well with stucco walls. 



The true concrete roof will be approximately flat. 
It may be pitched slightly to the outside, but common 
sense again reverses the conventional method of dispos' 
ing of roof water and pitches the bouse roof inward to 
one or more sumps, as in industrial buildings. The ad- 
vantages are obvious, as gutters and downspouts are al- 
ways expensive and are prolific sources of trouble. Dis- 
posing of water through a center conductor reduces 
trouble possibilities to a minimum. The warmth of the 
house serves to keep the sump open at all times. 

A statement that no roofing' material is needed on o 
properly constructed concrete roof slab, will be consid- 
ered radical, yet such roofs of an area that would cover 
the average man's house have long been in successful 
use. Means are at hand for providing joints where 
needed. If properly constructed there is little danger 
of leakage, and even should temperature stresses 
eventually cause cracks, repairs are easier than on most 
roofs. A few inches of sand or earth covering would 
almost certainly prevent trouble from cracking of prop- 
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erly reinforced roof slaba. Where land is limited, such 
roofs open wonderful possibilities for roof gardens and 
playgrounds. 

Trim 

There are satisfactory metal window frames, sash and 
metal doors, but their cost will prevent their extended 
use in house construction. Desiring fireproofness, most 
of ua will still refuse to give up the beanty of wood 
trim. Window frames may be of the familiar bos type, 
and economy of wood at no increased cost is secured by 
the use of spring balances for double hung windows, 
while casement sash require a minimum of frame. 

Inside of the house much can be done to eliminate 
combustible material. Individual taste may demand pan- 
cling or extensive window and door trim, and in matters 
of one's personal taste there should be no argument. It 
is well to consider, however, if as desirable effects can- 
not be obtained in other ways. For instance, in most 
houses, much material and time are used to put more 
or less elaborate trim around window and door openings, 
trim which always must be cleaned and relinished; yet 
when window hangings are in plac; the wood wall trim 
is scarcely seen. An inexpensive hollow metal trim is 
ROW to be had that is applied before the plastering is 
done and 6nishes the plaster against the frame in a neat 
and substantial way. Some will find such trim around 
openings restful by comparison .^ith the over-trimmed 
and molded openings so much used. 

Where concrete floors are used the concrete is turned 



up with a cove at the floor angle aiid meets the wall plas- 
ter either flush on a metal screed or with a slight pro- 
jection. 

Decoratiom 
In combinolion with stucco, the lecorative possibilities 
of the exterior are unlimited ana stucco houses every- 
where built offer suggestions. It .;hould be remembered 
as a first principle that concrete .md plaster are unex- 
celled as backgrounds for the won of nature. The de- 
signer of a concrete house should never lose sight of 
this fact, and should take full advantage of it. The 
plainest house, if reasonably well- proportioned, can in 
a few years be transformed by trees, shrubs, vines and 
flowers. If, in addition, judicious use is made of a few 
brick and tile for warmth of color, and a few boxes of 
evergreens for contrast with .walls, the effect is then 
perennial. 



How Will the Individual Builder 

\ 

Get a Concrete House?' 

And What Kind? 



By Harvey Whipple 

Editor Concrete 



WHEN there are so many hundreds of thousands 
of people who want houses to live in, it will 
be a good thing for the concrete industry to take 
stock of what it has to offei: — find out what part it may 
hope to play in satisfying a demand that will reach 
somewhere near the peak in the next building season. 

There are plenty of reasons why concrete houses 
should be built: First, on the geaeral principle that we 
here in America should be better housed. 

In these times when conservation has come to be the 
watchword oi our kitchens^ our coal bins and our clothes 
closets, we should live in houses that do not represent 
so big an item of national waste. This waste is figured 
up in long columns of items for fire losses, decayed lum- 
ber, paint, and other maintenance and repair necessi- 
ties, for excessive fuel — in general, for too high an 
annual cost over a term of years for places in which to 
live and be comfortable. 

Then again concrete houses should be built because 
more local materials may thus be utilized. • 

But most emphatic and most telling of all is the fact 
that more concrete houses will be built because there is 
a shortage of materials out of which to build 

— because concrete construction requires a smaller per- 
centage of skilled labor 

— because — and this selling argument should not be 
overlooked — the permanent house is cheaper now than 
it ever was before when compared with the cost of other 
kinds of houses 

— because the man of moderate means cannot afford 
to invest the amount of money that building construction 
costs him in a structure that will levy a heavy tax on him 
for upkeep before he has paid off the mortgage. 

A rich man can afford to live in a tinder box, per- 
haps ; but a poor man must buy goods that will wear 
well. 

Now, all these things being so, and the time being 
ripe, what will the concrete industry be able to do about 
it.^ How does the land lie? What means are available 
to turn sand and grravel and crushed stone and cinders 
and cement into houses? 

So then, if a man in Newark, or Nashville, Charlotte, 
or Oshkosh, Kalamazoo, or Owatonna, Austin, or Helena, 
sees the light; decides that he can't afford to build a 
rattle-trap house — that he has got to build to stay; that 
he must save on fire insurance and preserve his peace 
of mind and save money on fuel and fixings from year 
to year; if he decides that he wants permanence so far 
as may be in this world, and comfort, and doesn't want 
to spend a mint of money on the first cost of his enter- 
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prise — in short, if there is a man in any one of these 
places, or in any other place, who is effectually sold in 
his own mind on the concrete house and ready to talk 
business — ^then to whom is he going to talk business and 
what is to be done? And what is a concrete house, 
anyway ? 

Of course, house fires are more or less every-day 
matters. People consider themselves lucky if they escape 
disaster and their houses don't burn down. 

This year the demands are for houses to live in, and 
we can expect no sweeping change of public conscience 
which would put the avoidance of disastrous fires out 
of the "luck" category. 

Yet any time a man reaches that plane of thought in 
which a safe home is of as much consequence as a Ford 
runabout, a man may make it safe for about that much 
additional outlay and with what he saves in insurance 
and upkeep by having that kind of house, he will be in 
better shape to maintain the runabout. 

Good houses, as such things are generally understood, 
may be built of monolithic concrete or of concrete block 
or other precast units, and the use of either type of 
construction for the walls gives solid .support for floors 
of the right kind for safety. 

Who Will Build a Concrete House? 

TF the man wanting a house g^es to the average car- 
penter builder and explains his wants he may be dis- 
couraged. In the first place, the average carpenter 
builder doesn't know why or how a house should be 
built of concrete, and he will be prejudiced against 
its use. That's natural. 

If you want to be discouraged in any enterprise, go 
to a man who doesn't know how. Nine times out of ten 
he'll say it can't be done. 

But let's see what there is to offer the citizen who 
wants a concrete house. 

What Systems and Methods Are Available? 

'PROM year to year in its house-building numbers, 
and in other issues, Concrete has described the 
methods employed and the results obtained in various 
systems of monolithic house construction and in the ap- 
plication of various precast units, large and small, to the 
erection of homes. 

Among the more pretentious housing enterprises with 
concrete are: 

The monolithic houses at Gary, Indiana, with the unit 
forms now known as Metaforms. 

Two hundred houses at Morgan Park, Minn., for the 
Minnesota Steel Co., with Hydro-stone block 

Much more extensive work with the same type of 



10 



CONCRETE HOUSES 



\XD\tSy but with far more pretention to architectural ef- 
fects at Halifax 

A hundred monolithic houses at Donora^ Pa.^ built 
with Lambie steel foirms through part of the contract 
and finished with wood forms. 

About seventy one-story cottages built at Manhattan 
Beach^ more recently^ using the same steely forms 

Group dwellings for the General Chemical Co. at 
Claymont^ Del., using Morrill steel forms for the greater 
part of the work. 

Earlier work on double houses with the same steel 
forms at Nanticoke, Pa. 

A ten-house group built by the Simpsoncraft system 
of precast slabs and cast-in-pl«ce frame work, at Lans- 
ford, Pa. 

Several hundred dwellings in France built by the 
Harms-Small system of monolithic walls and precast 
floor units. 

The large group of terrace dwellings at Youngstown, 
built by file Unit Construction Co., employing large 
precast units. 

The earlier and more architecturally pretentious work 
along similar lines, but with the precast units manu- 
factured with finished surfaces for outside and inside — 
the work of Grosvenor Atterbury, at Forest Hills, N. Y. 

A twenty-five house group whose monolithic walls were 
put up in record time by the Van Guilder double wall 
system at Youngstown, for the Carnegie Steel Co. 

A row of two-story monolithic houses at Cleveland by 
the Hydraulic Steelcraf t system. 

The monolithic houses at Phillippsburg, Pa., built by 
the Phillippsburg Development Corporation with Inger- 
soll forms, and a smaller group built by the same system 
at Union, N. J. 

These are outstanding jobs among the many that have 
been considered, most of them in considerable detail, in 
the pages of Concrete. 

All of them have been successful operations in some 
degree, some of them to a marked degree. Some were 
carried through under adverse conditions, which did not 
give the system employed a fair chance to demonstrate 
its full value. 

Now let's group these systems by distinguishing char- 
acteristics, somehow to arrive by elimination at what may 
now at this precise time be made available for the uses 
of the individual builder, who may or may not be trained 
in the use of any one of them. 

Large Precast Units 

pONSIDERED in the large, the Atterbury and Unit 
^ Construction Co. systems are the same — ^both em- 
ploy very large precast floor and wall units, requiring 
big cranes and derricks to place them. The Atterbury 
system involves shop finishing of surfaces with special 
facing mixtures; the Unit system does not. The Atter- 
bury system is admittedly still under development by 
the Standardized Housing Corporation. The Unit sys- 
tem, accordinc^ to the engineer in charge of work at 
Youngstown, is not suited to developments of less than 
100 dwellings in a single op>eration. 

Both these systems appear to off*er great promise of 
giving real service under skilled direction for large un- 
dertakings where considerable outlay for initial plant 
is justified. 
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HE Lambie steel forms are in heavy sections — ^just 
too heavy for one man to handle, making the labor 
charge somewhat greater, we are informed, than for 



wood forms. Under certain advantageous labor condi- 
tions, they may undoubtedly be used on individual house 
jobs with satisfaction when they may be rented or when 
used frequently by a contractor who has already in- 
vested in the necessary equipment and is familiar with 
its use. 

The Hydraulic forms, while apparently giving most 
satisfactory results on the group of Cleveland houses, 
are at present undergoing further development to meet 
the approval of their producers. 

The Harms houses in Europe, built under the direc- 
tion of Henry J. Harms, represent the only use of the 
system of which we are informed. The form units are 
heavy, of cast iron — to give true joints — and are prob- 
ably not adapted to individual house building, because 
of the tremendous weight of equipment to be trans- 
ported. 

The Lambie and Hydraulic forms provide for pour- 
ing a story height at a time. The Harms forms are set 
up for the entire job, the precast floor units being set 
as the forms go up. 

In this general class of operation comes the Inger- 
soU system. Data obtainable from the work at Union 
and Phillippsburg warrant the statement that the results 
fully justify the expectation of C. H. IngersoU, who 
originally had them built to solve housing problems 
among his own watch factory operatives. The forms 
are of wood and the sections are heavy, yet with a 
trained crew the erection operations proceed rapidly 
and a complete cycle of operations (from a footing and 
basement floor, which is the support for the forms) 
through complete erection of forms, pouring and strip- 
ping, ready for erection for the next house, has been 
made with twelve men in less than six days — giving a 
six-room-and-bath concrete shell, fully piped and con- 
duited, with walls, floors and roof in one piece, sur- 
faces unfinished. Admittedly, however, this system is 
not adapted to an operation involving less than forty 
to fifty identical houses. 

Combined Precast and Cast in Place 

'T^HE Simpsoncraft system looks complicated in a set 
of house details, but not so complicated on the job. 
It employs thin precast slabs for walls and floors, with 
precast concrete beams, erected; temporarily supported 
and joined — ^tied into a monolith, so to speak — ^by the 
reinforced studs which are cast in place. A house i? 
carefully detailed in advance and all the unit panels 
predetermined to standardize them as completely as pos- 
sible. The pre-casting operations are simple, the neces- 
sary plant equipment small and the success of the work 
depends upon having a skilled carpenter and a skilled 
concrete foreman, both of them well grounded in the 
details of the system. Only under exceptional condi- 
tions, with the best skilled direction, would the work 
be adapted economically to small operations. 

Other Monolithic Work 

C\V the systems employed in the housing enterprises 
listed there remain for consideration the small, 
light-weight unit steel forms — Morrill and Metaform; 
double wall machines — notably Van Guilder — and then 
concrete block, the only type specifically mentioned in 
the large housing undertakings listed, being Hydro- 
stone. 

The original Reichert forms, in their present devel- 
opment known as Metaforms, were used on a number 
of individual house jobs with success, particularly in 
the vicinity of Milwaukee, and the same type of form 
on the big job at Gary. 

The Morrill forms have been used successfully on 
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group enterprises and on individual jobs, a number of 
which have been described in detail in Concrete. Mr. 
MorHll has developed the use of his small steel units 
to employ them clamped together to be handled in tiers 
for twenty-inch or two- foot elevation at each tier. Thus 
a comparatively modest equipment suffices for single- 
house . construction. , The Morrill equipment is not at 
this 'titne in the hands of many builders. Much of the 
work done with it has been in some degree supervised 
by Mr. Morrill. 

Wood Forms 

Go much for the commercially available systems of 
forms. 

• 

Before passing to a consideration of the double-wall 
machine, it must not be lost sight- of that individual con- 
tractors have used wooden forms, frequently made up for 
use in horizontal panels^ and thus with two sets of panels 
successively raised one above the other in pouring house 
walls, much after the method employed with the Mor- 
rill forms, in tiers. Many satisfactory individual house- 
building jobs have been carried on in this way. The 
success of such work may be measured by the skill of 
the individual builder, his knowledge of the material 
concrete, his familiarity with the short cuts and econ- 
omies in handling it and placing and fini^hjng it. 

The Van Guilder double wall machines have been in 
increasingly successful use for a number of years. 
Year by year new men have been trained in the use of 
the equipment to get the best results, for the least cost — 
and facility in handling is the main item. One crew of 
four to ia.Ye men may easily do twice as much work as 
another crew not so well trained. Such a difference runs 
into a considerable item of labor cost, even on a small 
job. There are about a hundred of these wall ma- 
chines in use throughout the country. They are no 
longer for sale; the Van Guilder company now is op- 
erating as a parent company in the development of con- 
tracting organizations in various centers of population. 

The machine is simply a double mold, without bottom 
or ends. After the footings are ready, angle irons are 
set up at corners to maintain perpendiculars. The ma- 
chine is set on the footing and the two sides filled and 
tamped with concrete of such a consistency as to per- 
mit the immediate release of the mold, which is shoved 
along ready for filling in another section of wall. Each 
operation makes a tier nine inches high and about fiy^ 
feet long in two walls each 4 inches thick, separated by 
a two and one-half iiich air space, the two walls are 
tied together by galvanized wire hooks at short intervals 
in each course. When a complete circuit is made the 
machine is set up on the first tier and another circuit is 
made. It is possible under usual building conditions to 
put in four tiers a day, thus raising a wall three feet. 
The machine works directly up to window and door 
frames. Exterior surfaces are stuccoed and walls plas- 
tered inside directly on the concrete — this being made 
possible by the continuous air space. 

Block Walls 

T^HE Hydro-stone block is in two types (see details, 
page 34) ; one for the so-called one-piece block 
wall, having projecting interior lugs, virtually forming 
concrete studs, to which furring and lath are fastened, 
and the two-piece wall, in which two opposing two- 
lugged block, inside and outside, form a continuous hol- 
low chamber. 

The Hydro-stone block are distinctive in the fact that 
their development has been with a feeling for architec- 
tural uses and special care has been given, in the few 
plants where the block have been made, to produce units 



of attractive appearance for finished wall surfaces. The 
exposed face of the block is 9" x 24", which departs 
from the usual sizes in the more commonly known block 
types. 

The prospective builder, deciding to use concrete 
block may find that there is no Hydro-stone block in his 
territory — in fact, it is being made in very few places. 
That type of block is singled out for special attention 
here because of its use in two of the large housing 
projects listed at the beginning of this survey of what 
is available, and because Hydro-stone has undoubtedly 
had a higher architectural development than any other 
standard block type. Many of the manufacturers of the 
more common block types have been satisfied with 
foundation work.^ Yet there is good reason to believe 
that this condition is about to be corrected. Block manu- 
facturers are organizing in many localities to develop the 
uses of their products and improve their quality. Tlie 
builder will be able to discover who are making good 
block in his territory and will be able to influence to a 
considerable extent the architectural character of that 
block, (somewhat as outlined in another article in this 
book on the subject of "Surfaces"). Block manufac- 
turers will make what is demanded. There are many 
types of block to be used with entire satisfaction in 
residence work when the block are made somewhere near 
as well as they can be made. 

In this, structural tile must not be overlooked. There 
is an increasing appreciation of its special qualities. 
It is made on several different machines now on the mar- 
ket, and in some few places has already undergone a 
very remarkable development. It differs from the ordi- 
nary concrete block, as hollow clay tile differs from 
brick. It is thin walled, and when well made gives a 
strong, light building unit which lays up rapidly and 
gives much truer surfaces than burned clay products. 
It is particularly suitable for use with a covering of 
stucco. 

The problem of the individual builder who wants a 
concrete house simmers down in this summary of what 
is available to a few basic considerations. 

First, what will his local building laws, if there are 
any, permit him to build.'* 

The Hydro-stone block, with its relatively thin outer 
wall and projecting lugs forming studs, is a type unrec- 
ognized in most building codes, although probably it 
would never be rejected for residence purposes after a 
careful examination of what kind of wall it makes pos- 
sible. 

Again, the Van Guilder system supports its floors on 
the inner four-inch wall — and a four-inch wall is a 
heresy in building codes. Yet the system has withstood 
such tests for rigidity and crushing strength, entirely 
beyond the requirements of residence construction, as to 
make its eventual acceptance certain. 

In the single monolithic walls many building codes 
offer dlfiiculties. Concrete is frequently placed on a 
basis with brick and must be in 9" or even 12" thick- 
nesses, where 6" and 8" of good concrete would give 
a very large factor of safety from every standpoint. 

Similar conditions restrict the use of the common 
types of concrete block in many places, so that their use 
has been confined to a great extent to foundations. 

The conditions cannot persist. Sufiicient demand will 
change them. 

Good walls can be and are built with all of these four 
general types of construction just named. 

The double walls need not be furred on the inside for 
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lath and plaster. Single walls should be furred in all 
dwellings in the northern half of the United States. It 
must be borne in mind that a concrete block with a hol- 
low space in the center does not make a double wall. 
The solid spaces remain^ which raise the necessity for 
furring. 

There are shown eight pages of details of wall and 
floor construction of concrete. 



These are followed by articles descriptive of numerous 
examples of the use of concrete by various methods. 

The matter of surface finish is considered in a sepa- 
rate article. 

So much is available for the individual builder. 

He has but to find the contractor who knows concrete. 

Or else — why not? — ^the contractor must find him. 



(Joncretefor Attractive and 
Permanent Dwellings 



■ FouB Pages Show Eight Views of a Monolithic 
Walled Concrete House 

Marsh House 

\ear Darien, Connecticut, the Home of 
F. Raymond Holland 

HiTKTINOTOM BoaWORTH, N. V. C, AaCHtTECT 
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The Liviko Room *iii> an Exteuoi Voiv op las SrctDto, Mauh Hodh 
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I^NCLosED TeBRAce, WITH Intebectimo Coineb Abch — LooKiNO Out Oveb Ldno Isi^nd Sound 



The Rouhded Cobneis — The Sun PLAinEaED Emcn at Italy Abe Shown in This Ehtkance Detail 
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Tas PuAitira. Sihpucitt 
or AicKui Openiikw la 
Well EiHOWN in This 
ENimAKCE Detail 



Biunr Amc Visira or 
Maut EtmAKCB Hall. 
Showimo thb Sihplt 
Bdilt Doou, and of a 
Wall Fountaik, with a 
Glim pa of Eveioieehi 
Agaihit the G>at 
Stucco 
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A COSOETK Hoi* 
DlEOO. CAr- 

Alr. Gill has Nhnnii thnt I'cincrete in liroHd masses can 
he liFHiitiful: he makes full use of jiroiiped windows and 
arelies. Willi Hie iitliantHf^ of pieture^^que settin)^ and 
lH^i^h pluiit growth, he a-.si("ns to nature a definite part 
in the dei'ciration of his work. 
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Ten Plates IllustratiTig 

Concrete Surfaces 



(Tof) Two Gkaiir8 op Faciso Mix — Empioyino 

FlKB AND GjAIBEB CkCBUED STONE — ScmPACI 

BiusHm Wbilz G&EEN — VEBr iNexpeNBiTE 
AHD Avoid* That Pasit SMooTiiNEas or the 
Common Fine Sand Facino — Cocbtest of 
R. M. Bdbhnell, Povohkeepbie, N. Y. 



(Center) Fine Tooled Surface of Concrete 
Stoke Cast in Sand Molm — Couitmt Emei- 

BON & NOBUI Co., BiMTOM 



(Bottom) Bbdbhed (While Green) and 
Acid Waihed Surface with Facino M'ii of 
Mica Spam Crvstau — Courtmt The Hydbo- 
Stone PkottDcn Co., Chicaoo 



CONCRETE HOUSES 



(To» to Bottom) 1— Thin Coat 
Wbiic Stucco ok Monouthic 
Wall Neveb "Gomi Over" a 
Seconv Time, on Cokcseie Hoube 
IN ViioiNiA — CovRTEar Mri.TON 
Dana Morriix, Aicuitect, New 
York Citt 

2 — Dir Dabr Stucco — For Beai'- 

TiruL ToKEB WITH COLORED AOORE- 

ATM-— Courtesy Atlab Portland 
Cement Co., New York City 

3— p*rallel toouno ih comcrete 
Stone— CouBTEBv Euerson & Nor- 
Ri« Co., New York Citt 
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(At Lift) Detail or MAvsouirti 
CoMCtETi Stonb — Rubbed Sueface 

CoUBTEsr JOBEFH ElLBACHEB, El.ll 



(At Rioiit) Bbubhed Out Facinq op 
I Paet %" WMm Maeble Cmife, 
i PAin %" Geeek Maebu Chife, 
aVt Pacts Sakd, 1 Paet Cehent— 
CouRTCir Vuix'an:te Pobtland Ce- 
ment Co., New Yoik Cirr 

(Below) Brushed Out Suifacb of 
Selzcttd Mix of Cruiiied Potomac 

RlVEE PlBBLEt.— COUITEBY JoHX J. 
EaELIT, WAaHlKOTON, D. C. 
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A WAsmwoTON Paik 

B D T L D 1 K O , ShOWIMO 
SOMETHIHO OP THE GeK- 

Full Idea or Coloe 
Value, of the Concmete 

The Wohk op Johs J. 



COTTAOE OP CoNCEEW 

Block, CoHBLEtTOKE amd 
Kellastone Stocco — 
Built and Occui-ieu by 
Gail Mess, Phiu.ips, 
Vfw. 



SPAciova Bungalow at 
M008EHEABT, Illimoir — 
Built op Htdbo-stoiib 
Block, fob Loyal Obdeb 
or Moose, Undeb the 
DiBECTioH OP R. F. Hav- 
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EioHT Ybau op Natx'm 



< COKCIETE HOCIE AT SoUTH OlAKOE. N. J. 



Three illustrations are shown of the home of Albert 
Moyer, at 324 Ridgewood road. South Orange, N, J. 
It wu built in 1907 and is a most interesting example 
of the way in which a concrete house, when carefully 
built, fits into a landscape and comes in time to furnish 
a beautiful background for the draperies of nature. 

The walls are of solid concrete and are not faced, as 
might be supposed, but are of like quality of concrete 
throughout. The aggregate was carefully selected to 
give a certain effect in the finished work,, and instead of 
having a plaster or a stucco surface the concrete was 
scrubbed and cleaned to expose the aggregate immedi- 
ately after the removal of the forms. This concrete was 
composed of 1 part cement, 3 parts limestone and white 
marble, the size of sand, and 1 part %" trap rock, giv- 
ing a good color variety. There is a great deal of ex- 



terior decoration which, however, is unobtrusive, as the 
colors of the tile inserts are primitive, pastel shades in 
low tones. All the tiles were hand-made and were 
burned in a primitive manner. The lines of the house 
are very simple, almost severe, yet this severity of line 
is fully compensated for by the richness of the entire 
concrete surface, and now, after the lapse of a number 
of years it is further enriched by the shrubbery and 
the vines. 

The house is i2' wide, not including the loggia, and 
55' deep. The windows are casement made with English 
lended glass. The roof is of Japanese pan tile, run of 
kiln, and some of the tiles are smoky red, others salmon, 
and all the various shades are mixed together, giving a 
most pleasing result. The architects are Tracy & Swart- 
out, New York City. 
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Residence op Albert Mover, S YeitRS An 
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CovctETt Block HottiBi 
— HymoaroNE SrnBM — 
AT MouiH Park. Du- 
LiTTH, Minn., po* Mik- 

NEMTA StBEL Co. 



BE VAaieiT, BcoN- 

f AND SUBILITT WlBE 
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concbetS' Houses 



A Concbut Peigola — CocRTlsr Milton Dana Moiiill, Ak 
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Fio. 14 — How Block or Vabious Sieu A>e 
Laid Up — Detaiu Coubtest Ideal Cokcutx 
Macbinert Co., fbom Whose Vabioub Block 
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A house of pre-caat concrete block is no new thing, 
in fact, concrete was first of all used for residences in 
the form of small pre-cast block to be set by hand. The 
site of the building unit has usually been p re-determined 
by some peculiarity of its manufacture, brick, for ex- 
ample, being small because only small pieces of clay can 
be burned successf filly. In other cases where there is 
no such limitation in manufacture, the size is made con- 
venient for handling, both while being made and while 
being used, as in the case of hollow tile, stone and wood. 
This is the only reason for the size or rather the weight 
of the average concrete block, one of whose dimensions 
is in most' cases a wall thickness. Steel is so heavy in 
proportion to its size that almost all its structural sizes 
are too heavy to be handled without the use of machin- 
ery, but for all high structures its obvious advantages far 
outweighed this handicap. Grosvenor Atterbury, in the 
development of Forest Hills Gardens for the Sage 
Foundation, has applied the methods of handling steel 
to pre-cast concrete block for certain of the dwellings. 

As monolithic concrete construction advanced, it be- 
came increasingly customary to pre-cast certain of the 
structural parts, beams at first, but finally even columns 
and slabs, although often the slabs were poured la place 
after erecting the frame work. Ernest Ransome per- 
fected this method for commercial work, and meanwhile 
Mr. Atterbury, a New York architect, was conducting 
scientific experiments looking to the use of large pre-cast 
concrete slabs for floors and. walls of dwelling houses. 

These studies began about 10 years ago, and for the 
last five years or six years the experiments and demon- 
strations have been conducted under appropriations made 



. . ,, 1»13, p. I. For a. statenMiit of Ibe original 

proiTun of GroiTeiior Atterbury. anchltcct for the Safe Foundation. 
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supplied by Mr. Atterbiur.— Editors. 



by the Russell Sage Foundation. As the result of this 
work Mr. Atterbury has developed a system of building 
construction whereby mechanical devices have made prac- 
ticable the use of pre-cast concrete block many times 
larger than the old concrete hand unit. 

It may be worth while first to get a broader view of 
the interesting place of which this group of pre-cast 
slab houses forms a part. The very introduction to 
the place, the railroad station, usually the most distress- 
ing feature of any American town, is at Forest Hills a 
place of excellent design, stucco covered and largely built 
of concrete. Seen from its platform is a picturesque 
new-old quadrangle, all the buildings forming it tied 
into an unique composition by bridges, and its interest 
magnetized by a tower, a structure steel framed but 
floored with concrete. 

These buildings are concrete paneled, with fields of 
brick work; the tone of the concrete is obtained with an 
aggregate of broken roof tile, which corresponds pleas- 
antly in color with the red tile roofs. The pierced de- 
signs of the chimney tops and the exquisite texture of 
the concrete fleche finishing the tower are particularly 
worthy of attention. Nowhere is the trademark of good 
taste more clearly printed than in such uses of a much- 
misused material. The views of this quadrangle show, 
in the sidewalk arcades, how easily overhanging stories 
may be accomplished in concrete construction. Pass- 
ing through the courtyard and looking back on it from 
the main road, there is a scene for picturesqueness not 
equaled anywhere in America, and for an artistic use of 
concrete unequaled in the world. Pierced chimney tops, 
beautifully toned stucco, concrete paneled walls, foun- 
tains, tea-houses, ramps, fleches, balconies, all executed 
with wonderful charm in a material for which a great 
English architect studiously denied the possibility of 
artistic expression. For years in New York City Italian 
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Fio. 3— View of Tower and Bi'uMisa CEijn:ii at FiiBEar Hills Gai 
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Shows in upper stories concrete 
hftlf-tLmber work composed of 
pre-cast hollow sections made 
ill the factor]', reinforced and 
filled In erection; terra cotta 
block and brick panels Inserted, 
also brushed concrete grilles, 
copings on terrace walls, and 
gatcH-ajs. 



and Greek ornaiuental plaster makers have been casting 
lovely concrete images and engineers have been design- 
ing concrete building-s. Mr. Atterbury has brought the 
two together. 

Much of the beauty of the group cannot be shown 
in the illustrations, the colors of the exposed gravel ag- 
gregates and the crushed red tile playing an important 
part in the general effectiveness. There is a warmth of 
hue which has been attained only occasionally in con- 
crete work. The reproductions from photographs do 
show texture, however. Even the concrete sidewalks are 
obviously not "cement sidewalks," as the aggregates have 
been exposed. 

While the general appearance of the main groups is 
similar, in that almost all of the exterior walls are pan- 
eled with concrete bands or half timber, which repre- 
sent the horizontal and the vertical reinforcements in 
the walls, they are in some cases formed in the ordinary 
way by using terra cotia block reinforced and covered 
wiUi concrete stucco on the exterior, the intermediate 



spaces being filled in with a reneer of brick; while in 
other cases it is a true reinforced concrete skeleton build- 
ing in which panels are formed by the erection of pre- 
cast tubular concrete timbers reinforced and filled after 
erection at the building. This method of construction — 
the employment of what may be called permanent molds 
— is the intermediate step between the ordinary in situ 
process of concrete construction and the factory-made 
sectional system illustrated in the figures of the group 
of 14 houses erected and now occupied for something 
over a year at Forest Hills Gardens. 

It will be best to preface the description of this group 
of pre-cast houses with a visit to the factory where tlie 
units are made. From the casting shed or head house 
an overhead electric crane runs out through the storage 
yard, where wall, floor and other sections are stacked 
ready for transportation on small cars running over 
an industrial railroad to the building site. 

The entire process — manufacture, transportation and 
erection — ini'olves only three necessary handlings of the 



Of this group the 10 small houses were erected under Mr. Atlerbury's system of hollow sectional concrete conslruclion, the 
four larger ones being composite In type, with roofs, floors, and partitioos of various fireproof methods of construction. 
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units. After being POUred from thfl mixei 
molds and partially nardened, the sections 
on false bottoms by tbe electric crane and 
still green; as soon as Ihey are hardened 
off the false bottonis and placed on tlie 
cars in the storage yard, to be handled 
and last time when tiiey are picked off tli 
in their proper places in the building b 
crane. 

The actual time during which labor is ] 
sections, from the gravel bin to their 
completion in the building, amounts 
to less than five hours. The mini- 
mum time for seasoning, during 
which no l«bor is put upon the block, 
is approximately three days for the 
wall units and one week for the floor 
sections. Replacements were actual- 
ly made and set in the buildings 
within three days at Forest Hills and 
20' floor sections have been handled 
one week after casting. A longer 
time, normally, should, of course, be 
allowed for manufacturing and sea- 
soning. But with a proper plant and 
good conditions, the erection work 
can begin within two weeks after 
the commencement of manufacture. 
This includes the time necessary to 
finish completely both the exterior 
and the interior of the wall sections, 
for the system contemplates the 
omission of lath, plaster and interior 
trim, the section being molded on the 
interior side so as to form panels in 
the walls of the rooms. 

The process of erection is designed 
so as to eliminate as much as possi- 

ble the scnfTolds, temporary supports ^'°- »— I>"ail of 

and the waste time consequent upon 
the ordinary construction, where one 
trade follows another and is more or 
less dependent upon prompt co- 
operation. 

In this operation the time occupied 
in lifting the block from the trans- 
portation car and placing it in posi- 
tion in the building, trued up and 
wedged ready for grouting, averaged 
about 20 minutes for each section. 
As a matter of fact, owing to the 
shape of the group, it was impossible 
to keep the crane busy, since the 
greatest number of houses erected at 
one time was five. On a straight 
group, where the crane could move 
readily up and down the track, with- 
out having to be turned, the speed 
of erection could undoubtedly be 
doubled. Even under the existing 

conditions the records show that in Fio. S^BALcosr, 

the first operation, covering three Paseui or Coiake 

small houses, the concrete shells were 
completed and ready for the finishing trades — plumbing, 
heating and painting — in six weeks from the laying of 
the foundations. This was at the rate of a house in two 
weeks, and was accomplished by laborers who, with 
only one exception, had never before seen the system 
in operation. 

The second group of four 13' bouses was erected in 
five weeks, or at the rate of a honse in nine days- 

As the curing process occurs in the factory before be- 



41 



E TowK Centeb, I 



D Abcked Stbebt 



I AOOBEOATE > 

ginning erection, the speed of erection and completion 
under this system can be pushed to its economic limit. 
It is evident from the records of the demonstration at 
Forest Hills Gardens that sectional houses in groups can 
be erected at the rate of one a week and completed by 
the finishing trades, ready for occupancy, in two months 
from the first delivery of sections at the site. In the 
buildings nt Forest Hills, which had to be finished to 
correspond with the high class structures adjacent to 
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them, «even weeks, or eight weeks, were spent in finishing 
and decorating the interiors. 

While in a majority of the houses the interior surfaces 
of the walls are all of concrete, as before explained, cer- 
tain of the houses are plastered directly on the wall sec- 
tions and have floors constructed of pre-cast concrete 
beams. These concrete beams had on top and bottom a 
surfacing of a cementiUous nailing mixture into which 
floors and lathing were nailed. The same product of the 
factory was used on the roofs as a nailing surface to re- 
ceive the tile. 

Among other by-products of the demonstratian work 



at the factory there has also been developed a hollow 
wet process concrete block, with a brushed surface of 
ordinary hand unit size, for use in buildings not per- 
mitting the introduction of the large and undoubtedly 
more economic standard sections. 

While the factory has Ihns been used for all the va- 
rious products employed at Forest Hills Gardens, the 
plant, as was to be expected, has not justified itself com- 
mercially through the products utilized so far in the 
buildings erected with pre-cast units. 

So much of the work done has been pioneering, ^ith 
such large expenditures to be made and remade in various 
undertakings which were purely experimental, that Mr. 
Atterbury's achievements in the Sage Foundation under- 
taking are more a contribution to the science of build- 
ing with pre-caat units than a successful investment in 
the immediate work described. Mr. Atterbury believes 
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that in spite ot adverse conditions the commercial pos- 
sibility has been demonstrated, so as to be available in 
further undertakings which are of sufficient magnitude 
to warrant the "wholesale" methods involved. 

One of the preliminary decisions arrived at in con- 
nection with the manufacture and use of large wall and 
floor units was this: In order to make it practicable to 
adopt a really scientific and economic design, all units 
were to be cast and subsequently handled in the same 
position as that in which they were to be put uiyler 
stress in the building itself. The floor units were thus 
made horizontally and the wall units were cast vertically. 
The molds for the wall units were in a pit And were 
faced by the use of a dividing plate with the special 
facing mixture on one side, backed up on the other with 
the regular mixture. This Jn all cases was poured wet. 
The molds are of steel, the sides hinged at the bottom 
and adjustable for different thicknesses of slab. Both 
floor and wall molds were equipped with collapsible or 
tapered cores, which were steam heated for rapid curing 
of the wet mix. By this method it was found actually 
possible to remove a one-ton wall slab vertically from the 
molds in two hours after pouring, but this was obviously 
undesirable, as the great heat required "cooked" the con- 
crete so as to deprive it of much of its strength. In 
practice each mold was never used more than twice in 24 
hours. Jfloor slabs were usually 14' long, 5' wide and 
10" thick. Wall slabs were usually 8' 6" high, 6' wide 
and 9" thick, cored and having 2%" webs and outer 
and inner shells iVij" thick. 

In the earlier demonstrations the average wall sec- 
tions weighed a little less than 1 ton, being the equiva- 
lent of from 1,200 to 1,500 brick laid in an 8" wall. 
Experiments, however, showed that still greater economy 
could be effected by increasing the size of the units, 
which now run from one ton to three tons in weight, the 
practical limitation imposed on their size really Iving in 
the design of the structure itself and not in any mechan- 
ical difficulty of manufacture, transportation or erection. 

Floor slabs weighing SY2 tons, 11" thick, 6' wide 
and 20' long, have been successfully handled and tested ; 
although in the 14 houses recently erected at Forest 
Hills Gardens the houses did not require floor sections 
more than 14' in span. Obviously, the success of this 
idea from a mechanical point of view depended upon 
the substitution of high power machinery for ordinary 
hand labor, the key to the situation being an electric 
crane and derrick. 

Surfaces for the interior walls of the houses were 
brushed over with grout after removal from molds, to fill 
all pores and pin holes and were then rubbed down to a 
smooth finish and subsequently decorated. Exterior sur- 
faces in some cases with special facing mixtures, and 
sometimes with ordinary gravel mix, were scrubbed a 
few hours after casting — the exact time being governed 
by weather conditions. This scrubbing was done with 
stiff fiber or wire brushes at a cost of 1 ct, per sq. ft. 
Power brushing machines were tried but discarded. At 
the age usually of two days the scrubbed surfaces were 
acid washed, to brighten the aggregates. Floor and wall 
slabs have nailing strips, for securing wood floors and 
metal eyelets for attaching the derrick chain hooks. The 
under sides of the floor slabs were cast smooth to be ex- 
posed, but they were finished with heavily stippled paint, 
after erection when the interiors were finished and dec- 
orated. The cores are vertical in the walls and the lift- 
ing device for handling them operates through them so as 
to lift the sections from the bottom. There are two 
patterns of wall block in each story, a slab the full clear 
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story height and a short panel from floor to window sill. 
Each slab, except for corner use, is tongued on one 
closed side and grooved on the other. 

In the regular IS' houses, which were the only ones of 
really standardized construction, each house, including 
its terraces and walls, contained approximately 140 sec- 
tions of all kinds, the total in the entire group of 14 
houses approximating 2,000; all of these were manufac- 
tured, transported and erected with an astonishingly 
small loss by breakage. • 

Budding operations, in this particular case, were on a 
cleverly planned crescent-shaped group of attached 
houses. 

The electric derrick, which is moved to and from the 
building operation on the same industrial rails used for 
the transportation of units, can be moved by means of 
its own power, or, as was the case after completion of 
this group, hauled by an ordinary heavy steam roller. 
This crane has a lifting capacity of 5 tons with a swing 
of 270°, a 40' hoist and a 40' clear reach, so that it 
could put the chimney tops on this group of houses, sub- 
stantially equivalent to three stories in height It is 
obvious that such an equipment and layout are too elab- 
orate for economy in any but large operations, the der- 
rick alone costing $7,000 or $8,000. 

The subsequent illustrations of the process of erection 
need very little further explanation. 

The electric crane, operating above the storage yards, 
lifted the foundation block onto cars which followed the 
tracks laid down for the derrick, and were relieved by 
it of their burden, which was swung into place on the 
footings already prepared. When all the foundation 
walls were in place they were bedded solidly upon their 
footings by grouting from on top through the core holes 
and by this method also the tongue- and-gi^oove joint was 
made perfect. In this group all joints were later coated 
from the outside with oakum and pointed up over it. 

In the original experiment£U house erected, the floor 
and wall sections contain rabbets, so as to give a mechan- 
ical obstruction to leakage from the outside. This was 
entirely satisfactory; and in the second house an ex- 
periment of omitting this mechanical lock was tried in 
order still further to economize in the cost of manufac- 
ture. For more than a year there was no trouble, even 
under these conditions, and in view of that experience 
the same design was adopted for the group at Forest 
Hills Gardens. Later on, however, trouble was expe- 
rienced with these straight joints; and as it was too late 
to modify the design the caulking process was resorted 
to in order to avoid any trouble of this nature. Ob- 
viously in future operations the rabbet will again be in- 
troduced, experience having shown that the only vulnera- 
ble point is the joints, and almost entirely in the hori- 
zontal ones. In no case has experience shown that damp- 
ness has made its way through properly cast hollow wall 
.sections of the design here illustrated. 

In placing the units, the crane actually handled 2,000 
cu. ft. in a day, not working by any means to its full 
capacity, but handling all the units which could be placed 
and grouted by eight men. Two of these men attended 
to placing and six to grouting. 

When the basement tier of wall sections had been set 
and grouted the floor slabs were in turn hooked up by 
the four corners and laid in their proper positions on the 
basement slabs and similarly grouted in place. The 
outermost floor slabs show through the wall, project over 
it a little and are provided with a wash and drip. The 
exposed surface was usually arranged to a closed side, 
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but when the naturally cored end of the slab was exposed 
it was plugged and finished like a side adjoining floor 
slabs and its ends and sides were anchored together with 
iron straps let in and grouted. Abutting ends were 
grouted together and for this purpose thin sheet metal 
caps were placed over the upper ends of the wall slabs 
which carried them so as to hold the grout. Upper walls 
and floors were similarly constructed. 

Wall slabs adjoining an opening have a groove toward 
it into which were slipped wooden window and door 
frames. It will be noted that every floor shows through 
and that every feature of construction writes itself on 
the outside of the building so that he who runs may read. 
This is the gospel of architecture and it has scarcely 
ever been so closely attained in anything but a concrete 
building. 

' Pre-casting concrete slabs insures scientific ally placed 
reinforcement, uniform setting and sufficient curing. It 
is attended by none of the difficulties of adverse weather 
conditions, untrueness of forms and un preparedness for 
load carrying which are the nightmares of the monolith. 
It makes possible the use of casting machinery and 
standard molds, so as to avoid all wastage of ail kinds 
incident to ordinary casting work >n titu; it permits, as 



well, a reduction of the factor of safety to a more 
scientific point both in materials and design ; it offers 
opportunity for all the economies incident to factory 
conditions. 



Qnit« apart from its economic aspects, its stability 
and its fireproofness — properties common of course to 
all properly built concrete structures, it is evident from 
the demonstration described that there is a further dis- 
tinct advantage in the important saving in time accom- 
plished under any system which manufactures a house 
substantially in the factory instead of on the scaffold, 
as has been the ordinary custom. Up to the present Mr. 
Atterbnry's system of standardized hollow sectional con- 
struction requires a plant incompatible with economy in 
small operations, but the same might once have been said 
about erecting structural steel. 

To an architect the most satisfying thing about this 
crescent of concrete dwellings, set in sharp competition 
as to appearance with some of the best small suburban 
houses in America, is that the group holds its own in 
color, texture and design in spite of the fact that it is 
composed of "standard" sections made out of ordinary 
sand, gravel and cement. 



281 Fireproof Dwellings Built of 
Large Precast Concrete Units' 



By Harvey Whipple 

Editoh CoNnimt 



Slieel & Tube Co. 

This is not an unqualified stiitement that tlic prt'cisi: 
methods of concrete construction eniployed rcjirpiifnt the 
latit worj in a wholesale undertaking for the construct inn 
of fireproof dwellings. The fact remains that in this 
particular case 281 concrete dwellings of two, three iind 
four rooms each are there — a solid and an attractive 
fact. The finishing touches arc now being put un the 



In many respects the most impressive industrial hous- 
ing development in America is to be seen at Bast Youngs- 
town, Ohio, in the 281 concrete dwellings erected by the 
Unit Construction Co., St. Louis, for the Youngstown 
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id aspect of the development 
itands out above everything else. Yet the degree of 
attractiveness which has been athieved is ]>articularly 
surprising, in view of the fact that duplteation of design 
is an essential fundamental of the methods employed. 

This work was described, from a construction stand- 
point chiefly, in a detailed article in these pages one 
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year ago.' At that time ten of the first group of 146 
dwellings were nearing completion, with parts cast and 
in the yard practically ready for setting up of 50 more 
dwellings. With that article typical plans were pre- 
sented; a layout of the development was shown, and 
construction methods in casting and handling the large 
units were described and illustrated. The first group 
— for foreign labor — was completed in the autumn of 
1918, but before that time work had been begun on the 
second group of 1S3 dwellings, comprising the negro 
colony, and these, in December, 1918, were receiving the 
finishing touches of paint and plaster. 

Briefly summarising the construction methods de- 
scribed in the previous article;: the Youngstown enter- 
prise was the first use of the Unit Construction Co.'s 
patents and methods in house construction. A similar 
idea was, however, applied and worked out with notable 
architectural success several years previous in the work 
of Grosvenor Atterbury at Seawarren and at Forest Hills 
Gardens, both of these operations having been described 
in this magazine. At the basis of the Unit company's 
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operations is the fact that in a central manufacturing 
yard large standardised units are cast in simple hori- 
zontal molds — one unit being sufficient for half or for 
an entire side wall one story high, of a single dwelling, 
or for the entire floor of one room. These units weigh 
from half a ton to six tons ; are loaded with a locomotive 
crane from the casting area to storage spaces and to 
five-ton motor trucks, which convey them to the place of 
erection, where they are placed by means of a big mova- 
ble hoist. 

The Unit Construction Co.'s work heretofore had been 
applied chiefly to industrial structures, to train sheds, 
to railway bridges and other work of similar character. 
In applying these special methods to the construction of 
houses, the new element lay in the addition of furring, 
lath and plaster on the inside and of paint to the outside 
surfaces. 

In the manufacture of the standardized units the cen- 
ter otl operations is in the mixing plant, the concrete 
bein^ elevated in a tower and deposited through a chute 
into a car on a tramway, which serves the casting yard. 
The concrete is of 1 part cement, S parts sand and 4> 
parts slag. The mix is' dumped from a 6 cu. ft. push 
cart, hand operated by two men on the tramway, which 
traverses the casting yard, to short chutes conveying the 
mix by gravity to the unit molds on either side of the 
track through several hundred feet of casting alleys. 

The entire structures in the housing enterprise are of 
precast units, except for 8" footings, which are cast in 
place. The exterior wall slabs are of rib design (S" 
slab with ribs projecting 4", I6" o. c. — see details) ; are 
usually of story height and of a length equal to a room 
or entire side wall dimension. They are rabbeted at the 
ends, so that adjacent slabs as set provide spaces for 
sealing with grout. Bibs, giving a total wall thickness 
of 7", were in the early part of the operation formed 
by boards and sand cores, after the S" slab concrete 
was screeded. The casting method was reversed, how- 
ever, and ribs are now formed at the bottom and the out- 
side surfrite of plab troweled on top. Furring strips, 
asphaltum painted on the back side, are anchored by 
nails to the ribs when slab is cast. Partition walls were 
first made tubular, the vertical coring being provided by 
means of form boies set in the slab forms as the con- 
crete was poured, these being withdrawn, the spaces filled 
with sand and the sand later removed by washing with 
a hose. Changes in casting methods were made when 
R. J. Blackburn succeeded to the position of resident 
engineer in charge of the operation, in February, 1918. 
It was found possible to speed up the work considerably 
by casting the exterior slabs with the rib side rather 
than the slab side down. The use of tubular wall slabs 
was discontinued, as it was found that the economy of 
concrete by making the slabs tubular was more than 
counterbalanced by the extra labor. Partition slabs are 
therefore made 6" thick solid, instead of 8", where they 
serve as bearing walls in the structure. The floor slabs 
are beamed, the panels being Si/o" thick. These -ire cast 
ceiling side down, over well finished wood cores, de- 
signed to give a molded trim around the edge of each 
panel adjacent to the beams. The floor slabs are rab- 
beted at the outer edge so as to flt over the wall slabs, 
anchoring the work. Window and door openings are 
rabbeted and provided with wood nailing blocks cast in. 
Sills, to get a bett«r finish, are separately cast. Chim- 
neys are cast vertically with vitrified flue in place, and 
are rabbetted to anchor with the unit slabs when grouted 
in. Hooks for lifting are cast in .the units and cured 
parts are lifted by a locomotive crane operated on a 
track throughout the casting area, first to racks (a verti- 
cal numbered filing system between stout posts), then 
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to five-ton trucks which deliver the units to the imme- 
diate scene of erection, where they are picked up by a 
hoist, each of whose three legs is set on rollers and 
counterweigh ted with gravel in the cylindrical hoppers 
shown in the illustration, reproduced from the January, 
1918, issue. 

When the house units are assembled, set, anchored, 
and grouted, the finish is not elaborate. Frames are 
nailed to the blocks provided at openings, wedged, calked 
with oakum and plastered ove» to a neat finish. The 
inside surface of exterior walls is lathed and plastered 
over the furring on the wall ribs; wood floors are laid 
on sleepers over the unit slabs ; interior partition sur- 
faces, plastered exterior wall surfaces and ceilings are 
painted. 

The layout of the housing enterprise is illustrated, the 
later group, for negro labor, being practically shut oft' 
by the arrangement of the streets from the group first 
erected, for foreign labor. Further development for the 
ultimate housing of about 600 families is in prospect, 
with a town center including several public buildings. 

Plans of a typical four-room house, l6' x 37', are 
shown, together with a page of details including plans, 
elevations and sections, showing the unit scheme of con- 
struction. Since the fundamental requirement for ccon- 
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omy in operation in this method of construction, is the 
duplication of units to as great an extent as possible, 
the houses are of but few types, monotony and c<mstant 
repetition being obviated in the layout by irregulnrity of 
streets, general spacing of house groups and by stepping 
of house groups in the plans, as shown in the plan of 
layout, and also by the unequal topography of the com- 
munity, with steep grades and a welcome necessity for 
stepping the construction from one grade to another. 
This especially lends a freat deal of charm to the com- 
pleted work. This is shown in some Vf the ill u.^t rations 
from photographs. 

The development has been handled by Corzelman, 
Herding and Boyd, architects and town planners. The 
construction is done by the Unit Construction Co., for 
the Buckeye Land Co., which is handling the develop- 
ment as a subsidiary of the Youngstown Sheet & Tube 
Co. What has been achieved thus far is in some measure 
indicated by the illustrations from the photographs taken 
the latter part of December. These pictures show the 
completed houses in the first group, on which work was 
begun in July, 1917, and completed in the early fall of 
I9I6. A further idea of the grouping and general char- 
acter of the development, with its ultimate planning, is 
indicated in the architects' sketches. 

Under Mr. Blackburn's direction concrete work was 
started after the winter .shut-down, early in March, and 
continued until October. In that period, during which 
the remaining units for the ItG dwellings in the first 



CONCRETE HOUSES 



CONCRETE HOUSES 



v:",# 




TYPICAL' INTffilC£*}IOUl 



•TYPE'tt)' 

'TOfL'TM.' 



BUCK.tY£*LAND'CO 

•Ya)MG5T0WAI'0ttlO' 

CONZELMAN -SdIMG -50(D 

AB:HITtC]3-ENGlMIEK:i-I«H-PUM)Jtl5 

•UNIT'CONSTEUCTION'OO' 

•COA15Rtx:TlM6«DJGlHl«S» 

DEAWIMG • MUMBtt" 5- 111 



TYPICAL'DtTAILfi' 






•Sectioai* 









1 




I MS 

"Hal ^-•--i-ii'J -'W! 



I 



I » 



I — 



. .. ■ ' .- . ^— ^ ■■ g "■•■^■y.- 



I 



iri^iTi 



;?.>>■..! J ' 



* 






i 



'^1 I ■ II 



I 



L^ 




'■u. 



-O " . l->^«..« 



Ui 



I 

'I 



V 
I 



1 1 
II 
li 
|l 

II 

|l 



II 
II 



'I 

c 



S^rr^ffiEDSKSt^ 




<i i 




' .H.t 



;i 



^ 



■i 



tg'irj I. j.^^^j^^.i 



I'-"j'-'^-'r'?liT^J 




• 1 



t 



i«'-o' 



•TbOMDATlON » PlAW' 



wtf 



-TlTtiT •» TLOOTi- • PlA W' 



' ' 1 
1 i ! 


1 : 1 

i i! 1 
1 |i 


1 ' 

tzz 

1 


; 

' 1 1 


S 


■ 1 1 
i 1 




>LJl_:L_ 


1 
j 
i ' 

1 
1 I 

•— • 


If 

* 
• 

1 

1 

; ! 
1 i 


1 


1 


]5ij: 




j—ir-' 
1 


■ -J 






ri 














— •% 
I 

1 


P* 


i 
4 




1 














i : 
i 


1 1 


1 
1 ' 


1 
1 


1 


' 


1 




t < 


1 

1 


1 
1 

1 




11 


i 


1 — j - 


» 


i 1 




-A 

1 
I 


1 

r-1 
1 


1 


1 

::5 



^Clilimg^^Plan-* 




H.;-tf 



•5LCbMD'FuCXiB-«PLAM» 



49 



50 

group and for the 135 dwellings in the second group 
were finished, an average of 60 yds. of concrete was 
poured each day and only four days missedj including 
the Fourth of July, two days of hard rain and one day 
when the electric power was shut off. The setting up 
of the units was completed in November, resulting in pro- 
ducing in the period of operation an average of two 
dwellings a day. 

In the construction of the second group of houses, for 
negro labor, the plans were reversed, making what was 
the front of the houses in the first group, the rear of 
the houses in the second group. This was done for the 
purpose of making the dwell- 
ings of this colony fnce en- 
tirely upon themselves in a 
separate rectangle, and for 
economy in service features, 
such as pavements. Another 
departure in the second 
group of houses was in pro- 
viding for some of the ten- 
ants two two- room apart- 
ments in what was originally 
planned for a four - room 
dwelling. The two-room 
apartment on the second floor 
has entrance to the basement 
coal bin from the outside 
while the remainder of the 
basement, including a bath- 
room, is for the occupants of 
the first story apartment. 
The upstairs apartment has 
its rear room with kitchen 
plumbing, and its stair and 
entrance are independent 
of the first floor rooms. 

Some special architectural touches are found in this 
development in the following items: The houses are 
entirely fireproof (except for the wood floors over the 
concrete slabs, and a 
small amount of in- 
terior trim), up to the 
ceiling of the second 
floor. This ceiJinj; is a 
fireproof slab and has 
ventilators with grat- 
ings under the eaves. 
The roof framing, an 
entirely false struc- 
ture, is wood and the 
roofs are covered witli 
red clay tile. In some 
cases the gable ends 

are of frame construction and painted with a different 
color from the wall surfaces. Exterior wall surfaces are 
covered with two coats of. cement paint and window 
blinds painted green or brown add an attractive touch. 
Around the steps, porches and terraces good use has been 
made of all of tlie loose stone which has been found on 
the site, in assisting the shrubbery planting in breaking 
up and adding variety to the landscape. 

The thorough weatherproofness of the construction is 
very well illustrated in the fact that after the ceiling 
slabs had been finished up on one group of houses and 
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before the roof had been closed in, there was a hard 
rain so that the ceiling slabs became temporary cisterns, 
with several inches of water. This was on houses that^ 
otherwise were finished, plastered and painted inside. 
The water stood there for two or three weeks, even -after 
the roof was finished, until the scuppers were finally 
opened and the flood released. No damage resulted. 
Houses are to be heated by first floor stoves, with regis- 
ters in ceiling to second floor. 

Although no detailed cost figures have yet been made 
public in regard to this work, it is understood that on 
the first group of J 46 dwellings the finished cost was 
about $3,300 per family. On the second group of dwell- 
ings the cost has been considerably reduced, and it is 
believed that they will be finished up at about $2,000 per 
family. Rentals are being made on a basis of $5.00 per 
room per month. 

In the first group are 74 4-room dwellings and 1% 
3-room dwellings ; in the second group, 25 4-room dwell- 
ings, 80 3-room, 30 2-room— a total of 281 dwellings and 
912 rooms. Each dwelling or apartment has b^isement 
and bath. The ultimate cost per dwelling will depend 
upon whether or not the plant continues in operation for 
further construction in the same enterprise. 

In connection with costs, it is interesting that what 
has been ac- 
c o m p lished 
has oeen un- 
der certain 
serious han- 
dicaps. Not- 
able among 
these — not to 
mention the 
labor situa- 
tion — is the 
fact that ma- 
terials have 
been delivered on the job at an excessive cost for hauling. 
The work is on top of a hill — the only approach by a 
steep grade^so that, according to Mr. Blackburn, every 
ton of material delivered from a railway siding at a 
distance less than a mile has borne a hauling cost for 
that distance of $1.25 a ton. 

The methods used on this work, making a^d handling 
precast house units of 

high degree of painstak- 
ing standardisation, are 
not adapted to use in 
small enterprises. Fifty 
houses in a single group 
probably represent a min- 
imum undertaking to war- 
rant the outlay for plant 
equipment and to permit 
suflicient duplication to 
insure economy. Even a 
fifty-house group could be 
expected to prove satisfactory from a cost standpoint 
only under favorable conditions as to materials and 
labor. It is only in a relatively large operation that there 
could be any hope to develop that organization and fac- 
tory system of production which is essential to the real- 
ization of the big unit system's special advantages. 
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Further Details, Unit Built Houses 
at Forest Hills 



The two articles immediately preceding — the work of 
Groavenor Atterbury at Forest Hills and that of the 
Unit Construction Co. at Youngstown— give interest to 
the accompanying illustrations of more recent work at 
Foresb Hills in which the Unit Construction Co. and 
Grosvenor Atterbury effected a combination of their 
methods, which, due to several special causes (notably 
war conditions in inability to get suitable materials for 
brushed surfaces) was not entirely satisfactory in its 
results. 

Mr. Att«rbury's idea has been to cast each unit in the 
position which it would ultimately take in the structure. 
Floor units were cast horizontally, were handled horizon- 
tally, and were placed hori ion tally, while wall imita were 
cast vertically. Another essential difference between the 
operations of Mr. Atterbury and the Unit company is in 
the fact that Mr. Atterbury aims at attractive surfaces, 
which require no subsequent treatment on the outside and 
nothing but paint on the inside, a special facing misture 
being used on the exposed surfaces of the units j with an 
aggregate whose character will give attractive results in 
color and texture — results by mere brushing and washing 
while the unit is still green. The work done by Mr. 



Atterbury at Forest Hills Gardens will for a long time 
stand as an incentive to and an example of the realiza- 
tion of the aesthetic in concrete surfaces and decorative 
treatment, but it has not fully developed its practica- 
bility from an economical viewpoint. Further develop- 
ments may be looked for in combining the advantages in 
these two separate ideas in the utilization of large pre- 
cast units in construction, since in the last year or two 
the Standardized Housing Corporation, under the archi- 
tectural direction of Mr. Atterbury, is continuing the 
work which he began for the Sage Foundation Homes 
Co. New work at Forest Hills is continuing with the 
former methods for producing finished surfaces archi- 
tecturally acceptable and of casting the vertical units in 
vertical molds. 

The work in the accompanying illustrations, which 
show the manufacturing and erecting methods, was char- 
acterized by surfaces so unsatisfactory as brushed out, 
using poorly sized aggregates, that stucco was applied. 

The Standardized Housing Corporation is continuing 
its work, redesigning manufacturing and erecting 
methods. 
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M A N U F 

Erection 



(*) Hopper of 
concrete mount- 
ed on car filled 
at mhH.r inside 
plant, from 
which molds are 
filled m yard; 
(5) moid net up 
for reinforced 
poncreic prill 
for gable ends; 
(G) dormer sec- 
tions cast in 
special wood 
molds, (7) 
foundations be- 
ing setj (8) 
lifting a floor 
slab; (9 and 10) 
lifting wall sec- 
tion from truck; 
(II) attic level 
- — dormers and 
clumney tops 
(see also Fig. 
13). 
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Building Concrete Industrial Houses 

by Harms System in France' 



By Henry J. Harms, Jr. 

Pams, FaxNCB 



The authors' first houses were built: 



1. To prove beyond a doubt the possibility to pour 
or cast a complete house in one continuous operation. 

2. To obtain the necessary data for the calculation 
of costs. As a matter of f act^ the unknown factors were : 

(a). The number of hours necessary for the con- 
struction of houses^ using our methods. 

(b). Average price of labor. 

(c). Number of hours necessary for the touching up 
and finishing^ after the pouring. 

All other items entering in the calculation of the costs 
are the same as for ordinary construction. 

Each item is treated separately^ in the order given, 
and for simplicity will refer to the house as illustrated 
and of which 19 were built at Salindres. 

The houses described do not^ it is admitted^ take full 
advantage of the asthetic possibilities that lie in concrete 
industrial houses^ but the designs were furnished by our 
clients, who might have secured even better results at no 
increase in cost. 

The work is done with the Harms-Small system of 
metal forms, consisting of cast iron plates in unit sizes. 
The progress of work by this system has been recorded 
by Concrete in comprehensive articles,^ the first of 
which described the pouring of an all-concrete house at 
Santpoort, Holland^ in May, IQH. This four-room^ 
two-story house, with the exception of pre-cast floor and 
stair units, which were set in place in the forms, was 
poured complete in a single operation. This is the first 
known instance of a concrete house placed complete, in a 
single pouring. The success of this experimental work 
led to the construction of several hundred houses. 

What Has Been Done 

.After the first house in Santpoort, Holland (1911), 
the second house, in La Plaine, St. Denis, France, 1912, 
followed by some other small applications^ which we 
consider as experiments and a training school, the fol- 
lowing works were executed: 

At Salindres,^ Gard, 57 houses, forming 114 dwellings, 
with the same number of little sheds, and concrete en- 

^From articles in Concbbte, Jan., Feb., and Mar., 1D18. 
^Cement Age, Feb., 1912, p. 68, and Cokcbete, May, 1918. 
*81 miles north of Nimes,' in Southeast France. 



closing walls, the whole forming a workman's city for 
the Cie des Produits Chimiques d'Alais et de Cammargue. 
In July, 1914j when war broke out, this first industrial 
application of the H-S system was nearing its success- 
ful completion. The war interrupted the work, but only 
a year later work was started again^ with an entirely 
new crew. 

At Lille^ France, 228 dwellings, grouped 6 by 6, in 
two-story houses, for Crepy and Fils, textile industry. 
Work started in May, 19^^, and on the outbreak of the 
war stopped. All material (250 tons of molds, mixers, 
derricks, etc.) was lost, of course. Although greatly 
handicapped by this loss of one-third of its plant and 
by the difficulties created by war, the company kept 
working as well as it could with the rest of the plant ; the 
Salindres job was at last finished in 1916, and since 
then we have constructed: 

At Basses-Indres* (Loire-Infereiure) 22 houses, 52 
dwellings, for the Cie des Forges de Basses-Indres, en- 
tirely finished. 

At St. Auban° (B asses- Alpes) about 60 houses, form- 
ing about 200 dwellings for the Cie des Produits Chi- 
miques d'Alais et de Camargues. A repeat order. Is 
being finished at this time. 

Two small jobs of about 20 houses each for the Cie 
de St. Gobain. Now in course of construction. 

[In order that Mr. Harms' work, as he describes it in 
detail in succeeding issues, may be fully ifnderstood, the 
former article in this magazine referred to is quoted 
liberally, since it described the essential features of the 
forms. 

Cast iron segmental plates are erected for an inner and 
outer wall. Taper bolts are used which not only hold the wall 
together, but act as spacers to keep the molds at a uniform 
distance. The bolts are also used to hold the reinforcing in 
place until the concrete is cast. The bolt holes left when the 
centering is dismantled are fiUetl with concrete. The largest 
unit used is 16^' x li:^\ and weiglks 75 lbs. 

Reinforcing steel is placed and wired to the tapered bolts 
going through the plates. It is of interest to note that the bolt 
holes are in the center of the plate sections. The mechanic 
adjusts the cast-iron plates, using a pry equipped with a sliding 
hook. The scaffolding on which he works is supported by 

^Near Nantes, on River Loire, North France. 
^Northeast of Marseilles, in Southeast France. 
*CoNCBETE, May, 1918, p. 209. 




Fig. 1 — Part of a Coxcretb Towk Just Completed at Saltkdr es, France 

A similar group at Lille (228 dwellings) was lost with the contractor's equipment in the great German drive of 1914. 



CONCRETE Houses 



Fio. 2 — SiNou; SioBT Em- 

FLOTIEf' HotTIES, SaLIMMES, 

France 

Rorh building is poured at a 
single operation in cast-iron 
forms. Note the industrial 
railway track for liandling ma- 
terials, and tlie complete ab- 
sence of construction rirbliish. 





brackets attached to the cast-iron plates. The inner surface 
of the plates is well oiled. 

The floor and roof slabs, window and door frames and any 
steps are of pre-cast concrete and are placed in connection with 
the molds at the time of their erection. By thus malting floor 
and roof slabs and the stepx in advance and placing them as 
erection proceeds, no extra molds are necessary. The forms 
may be removed very shortly after the concrete is cast, since 
no shoring or centering is required under the pre-cast floors. 

After the pre-cast roof slabs are in place the structure is 
ready to pour. A hopper is erected on a scaff'old %bove the 
roof level and concrete mixed in an American-made batch mixer 
Is hoisted In a bucket and dumped into this hopper. 

Construction Time 

While building the experimental houses at Santpoort 
and St. Denis, we had the time kept very carefully. 
From the figures thua obtained studies were made and a 
time co-effic'tent established, which we were reasonably 
sure would hold in industrial applications. 

The time co-efjicient repreientt the number of hours 
of labor per tq. meter of wall and partition surface nec- 
ettarg for the rough work, onlg one tide of each mall 
and partition being counted and openings NOT deducted. 

By rough work is understood : erection of molds, pour- 
ing, dismantling, transportation of molds from house to 
bouse, moving the mixer, cranes, etc., filling holes left 
by spacer bolts, eventual touching up, washing of inte- 
rior walls with thin cement grout or water, placing of 
window sills, pouring joints of floor beams and jointing 
up underneath, preparing floors to receive tiles or other 
flooring; in otlter words, nothing is left to be done but 
painting, or papering, interior walls, placing of roof cov- 
ering, hanging of doors and windows, painting woodwork, 
placing roof covering, plumbing, etc. 

The co-efficient for the Santpoort and St. Denis houses 
proved to be 17.05. On the second house at St. Denis, 
a large, 24-roam house (12 families), we obtained 16.62, 
and for 4 houses built at Caen (each four rooms), the 
co-efficients were 14.14, 11.16, 9.0 and 8.0. 

Time Studies on 19 Horses at Salindbes 

The results obtained at Salindres, the first industrial 
application, follow. Our estimates per house were: 



Erection 

DlamantHnV ' '. 
Finishing .... 



The actual average time for 55 houses as taken from 
time sheets shows: 

Total Fartlal 

Hours Coefflclent 

Erection l.Ml t.n 

Olsmantltng IM !■■ 

rinlshing 1«4 .BM 

Total 1,»D1 i.ee 

(Total wall siirf.ioe. HO sq. meters.) 

While we had calculated with a co-efficient of 6Y2, the 

co-fficient obtained proves to be 4.88. W-e find therefore 

that in calculating time with a co-efficient of .'31/2 hours 

per sq. m. one has n safe margin of over "iOfc- 

The Forms 

We abandoned the use of steel for forms in favor of 
cast iron for the following reasons: (1) Pressed steel 
molds have rounded corners, which leave hindersome 
marks; (2) assembled steel molds are very expensive; 
(3) steel and wood combinations we found impractical, 
short lived and expensive; (4) steel rusts much easier 
than cast iron; (5) unless made very heavy, steel molds 
are much less rigid than cast iron, and require a greater 
number of stay bolts, leaving a greater number of holes 
to be filled after dismantling (with cast iron molds stay 
bolts are spaced 80 to 120 c. m. horizontally 2' 7%" to 
3' Ul/i"— and 40 cm. 1' 3%" vertically). 

On the other hand, molds of cast iron, the flanges of 
which arc finished, have none of these faults. They are 
rigid and practically water-tight, arc exact to measure, 
cheaper than steel, since all holes can be cored; they 
rust less easily; they leave a smooth surface, as is illus- 
trated by the following experience: 

Our work at Salindres was completely abandoned in 
July, 1914, all the workmen being called under arms. 
A house had just been poured; another one was being 
dismantled; a third one nearly completely erected. Af- 
ter about 12 months, and after passing through a severe 
winter with much snow and rain, work was continued. 
To our great surprise we found that practically no dam- 
age had been caused by rust, not even on the first two 
houses, where the molds had all this time been in con- 
tact with the concrete. 

All shapes are easily made of cast iron without add- 
ing much to the cost, while with steel molds special 
shapes for cornices, etc. (must be made of wood). 

Our largest molds measure 4.^ x 80 c. m. (about !8" 
by 33"), and weigh about 38 kms. (80 lbs.). The small- 
est plate measures 15 x 15 cm. (6" x 6"), and between 
these two we have all intermediate sizes, with intervals 
in each dimension of S cm. Further, we use inside cor- 
ner molds of heights corresponding to the various 
heights of the molds nnd making corners of 10 x 80 or 
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1 s 15 cms. We have also inside and outside 
molds, with their inside and outside corner plates, all 
25 cm. high. 

We use steel only for the plates closing door and win- 
dow openings (Fig. 6), and for the molds forming 
the hollow space under windows for the sills, which arc 
cast in place after dismantling, using wooden or sleel 
molds. 

In our calculations for this work we had estimated that 
after each pouring the molds would have to be cleaned 
and oiled, just as on the previous small jobs. Practice 
proved that the only molds that needed cleaning were 
those that are accidentally soiled. Otherwise, the inner 
surface is clean and the molds can be used for the next 
honse immediately. Oiling is necessary only every third 
or fourth pouring. 

The Concrete 

The concrete was a special, easily flowing, homogen- 
eous mix and was described in a previous article in Con- 



An esscntisl U that the ronrretc itself sHhII flow very read- 
ily. To the usual concrete mln, iiS-S, using stone or gravel, 
a certain quantity of clay is added by dissolving It in the water 
used for gauging the concrete. The clay so used is the definite 
factor, as the addition of it to the water is governed by means 
of the hydrometer. It is this addition of the clay that allows 
the concrete to be of such composition that it is very fluid 
and at the same time remains homogeneous and very dense. 
The addition of the clay contributes to the density of the con- 
crete, for it fills the voids in the cement in a manner almost 
parallel to the way in which the cement fills the voids in the 
sand and stone. ^ 

While this mixture is richer than is ordinarily used. It Is 
worth while, for it has been found that the concrete produced 
is Impervious to water. From tests mode at a French labora- 
tory, by H. Mesnager, chief engineer of bridges end public 
works, France, this concrete gave very satisfactory results in 
both compression and adhesioa It crushed at the age of 
T days at 75 kg. per sq. cm. (1.065 lbs. per sq. in.). This is 
equivalent to requirements in Paris for soft building stone. 

Building Methoos ok the Salindres Group 

The Salindres group consists of 57 houses, each house 
forming two dwellings, entirely independent of each 
other, each having its own entrance, garden, cellar, oat- 
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houae with toilet, etc. Three different types of housea 
were built, via.: 

19 Type I — 8-room houaea, two 4-room apartmenta 
(Fig. 7). 

18 Type £ — 5-room housea, one 3 and one 2-room 
apartment. 

20 Type 3 — S-room houses, one 2 and one S-room 
apartment (Fig. 8), 

The general layout is clearly shown on the plan 
(Ftg. 6), which also ahows clearly the location of the 
workmeD'city with regards to the factory and the vil- 
lage. The lowest part of the ground follows roughly 
the little brook, traversing the plot diagonally. From 
the brook toward the village the ground runs about level, 
also on the other aide of the brook, between Avenuea 1 
and S. Above Avenue 2 the ground slopea rapidly to- 
ward the road shown. 

We located the power plant, office, storehouses, etc., 
on the high spot, as indicated; the power plant, inde- 
pendent of the other buildings, consisted of a 20 h. p. 



locomobile, driving a 35 h. p. dynamo, this being ample 
to furnish power for the large concrete mixer, traveling 
derrick, stone crusher and some little auxiliary machin- 
ery. The blackamith ahop was located between the office 
and the power house, and the floor beams were fabricated 
and stored where shown (Fig. 6). 

Our intentiona were to atart with house A and work 
down Avenue 4, move to house B, and work dowu Ave- 
nue S, etc., all the time working down and toward the 
freight station, the point where our plant and material 
arrived and from which it later had to leave. Unhappily 
the foundry did not furnish the molds as quickly as prom- 
ished, and after houae A had been poured we had to 
jump to Avenue 2, house C, having enough molds to 
build Type 2 houses but lacked some for the other typea. 
On reaching Street 3 we had received enough molds to 
build all the types of houses, and since client deaired 
very much to have the houses in main street. Avenue 3, 
finished as quickly as possible, we again moved and 
started in Avenue 3 with house D. We then followed 
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our program, worViag down this avenue until finished, 
skipping to Arenue 4, house E, and working downward. 
Then we moved to Avenue S, house 26, and when this 
was finished started Avenue 1, house F. 

We had also originally intended to pour the out- 
houses and garden walls, with which each block is sur- 
rounded, at the same time as the houses, but lack of 
molds prevented us from doing so, and this work was 
executed separately, using a Smith mixer,* electrically 
driven. No crane was used to hoist the concrete ; the 
outhouses were only about 7' high and the concrete was 
poared with buckets handed to a man standing on a 
scaffold. 

Total area of building site is 1 1 acres. 

As stated, all the plant, etc., arrived at the freight 
station shown on the plan, from which we had laid porta- 
ble tracks, as shown, track t having a steep grade. 
(French railroad regulation prevented us from discharp 
ing across the tracks.) We received our stone from the 
factory over track No. 2, from a quarry in the neighbor- 
hood supplying gas ovens; they sent us all the undersized 
stone (below (S^/^"). We crushed it to 1", using the 
crusher run and adding necessary river sand. We gen- 
erally added gravel, because the quarry did not supply 
us fast enough with the necessary stone. 

We had planned to work with 4 sets of molds and 3 
gangs, each with 14 erectors, each set of molds to be so 
composed as to enable us to construct any one of the 
three types of houses. According to our estimates, we 
would build with this organization seven houses per 
month. 

On account of difficulties in securing men, we were 
never able to have more than one gang of erectors; nev- 
ertheless, we have had months in which eight houses have 
been poured. 

Experience taught us that for houses of this kind 
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(ground area not exceeding 1,000 sq. ft.), the number 
oi men in the erector's gang should not exceed 34, who 
will erect molds in less than 4 days. 

The work should be organized in such a manner that 
the various gangs 'follow each other regularly, the whole 
schedule being based on the speed of erection, starting 
with the cellar diggers, foundation builders, etc., each 
gang doing but one special kind of work, as much as 
possible on a bonus or piece work system. 

Our superintendent at Salindrea, an Italian, intelligent 
and capable, grasped the spirit of orders given and was 
able to have them executed. 

It may interest contractors to know the make-up of 
our different gangs: 

Erection Gang — 1 gang boss, 6 erectors, 8 helpers. 

Pouring Gang — 1 derrick man, 1 mixer man, 1 gang 
boss on roof, 9 men. 

Ditmantling Gang — 2 dismantlers, 2 helpers. 

As stated before, the time indicated for the erection 
comprehends: Normal transport of molds, representing 
at Salindres on an average 7% of the erection time (70 
hours for house Type 1). 

The time indicated for pouring includes normal trans- 
port of mixer, derrick, etc. Also placing the floor beams 
and placing of shores under beams (left in place for 4 
days), necessary cleaning of machinery. 

AbnOTTTial trantpoH of molds and maekinery — Certain 
allowance for abnormal moves must be made. At Salin- 
dres we had 5 general displacements of 300, I65, 165, 
220 and 830 yds. As the ground was not brought to 
grade, moving of derrick and mixer molds was difficult, 
took more time and cost more money than if the ground 
had been properly prepared. The average time of these 
moves was: Molds (200 tons), 500 hours; machines, 
17a hours. 
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PocB Two Houses fiou One PoamoN 
Fio. 14 — Avenue 3, Lookiko Uphill 
Laying concrete gutters aiid sldewallc 



Plant and Machinery 

Various improveinents have beea made on the molds, 

but the war prevented the ordering of new material. 

These improvements will increase the speed, which will 

also be increased by having 3 or 3 erecting gangs work- 
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ing simultaneously. Even without a premium for record 
time, the gangs would race against each other. 

Our machinery at Salindres consisted of a large trav- 
eling derrick of 1,000 kilos (2,204 lbs.) capacity; height 
to foot of boom, 40'; reach of boom, 26', turning through 
270°. The great capacity of the crane permitted us to 
hoist 1 1 cu. ft. buckets at a speed of 80' per min. These 
buckets were of the V type, and two buckets were used, 
one being filled while the other went up. 

We started work with a mixer, supposed to be of 18' 
capacity, dry materials, but later poured even the large 
houses with two and sometimes only one electrically 
driven Smith No. 00^, with special outer blades. To the 
mixer we had adapted an easily removable door, permit- 
ting us to get 6 to 7 cu. ft. per batch of perfectly mixed 
concrete. 

We deem it unnecessary to describe the pouring meth- 
ods used on the first small jobs. Our installations 
worked well, but would have been costly and not prac- 
tical for large work. 

For the Salindres job we had asked bids for a trans- 
portable chuting plant, installed on a flat car. This 
machinery, being entirely unknown in this country, the 
price was so great we fortunately abandoned the idea, 
and later experience taught us that the proposed plant 
would have been uneconomical. We bad at that time 
the idea that large mixers should be used, but found out 
that it is far more practical on this class of work to use 
small size mixers, easily portable. 

The most practical equipment on a good sized job will 
be a portable chuting plant, installed on a flat ear, using 
a 40' lower with quick-shift boom plant, first ehute and 
second counterweight chute, each 30' long; a 12' bucket 
installed on the car, an 11 cu. ft. mixer with loading hop- 
per descending to ground. Further, half a doien light, 
portable derricks, (similar to Sasgen steel derricks), 
arranged for power hoisting by portable electric or gas- 
oline hoists, for placing floor beams, hoisting roofing 
material, etc. 

The transportation of the chuting plant will be much 
easier than it would with such a derrick as was used at 
Salindres, since by the quick shift arrangement the boom 
and chute can be lowered, after detaching the counter- 
weight chute, if necessary. 

No special plant was used for the transportation of 
the molds from house to house. While dismantling, the 
molds were sent down with block and tackle, the block 
fastened to a counter weighted plank on the roof, or 
wherever possible by simply sliding the molds down on 
inclined planka, with aomc straw at the bottom, trans- 
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portation being done by wheelbarrows or little flat cars. 
Considerable time could be saved by using gravity con- 
veyors. 

On important work these gravity conveyors could he 
advantageously used for unloading and loading plant 
and material from cars, reducing labor to a minimnm. 
Floor Beams 

The principle of our system was to pour all of the 
houses in one single pouring, including, therefore, floors, 
roofs, steps, etc., and while absolutely possible, the pour- 
ing of floors, roof, etc., offered the following difficulties: 

a. Practical Difljculty — To pour the floors it would be 
necessary to use molds underneath and above. The erec- 
tion of these molds necessarily would be slow and they 
would require a very solid shoring. 

b. Economical Difficulty — The dismantling of the 
floors could not be done at the same time as the walls. 
The undermolds would have to be left in place for at 
least 14 days, while the wall molds are regularly taken 
ofi* after S6 to 48 hours. A great number of molds 
would therefore he idle, requiring a great number of 
extra sets of floor molds. 

This would be poor utilization of the molds, and we 
therefore soon abandoned the idea of pouring floors and 
roof and used on our first house pre-cast floor slabs. We 



fnm n 




Fig. 16— Chim 



now use hollow beams, the form of which I invented. 
Hollow steps are fabricated in a similar way and floor 
beams and steps are erected at the same time and with 
the walls. On pouring the walls, the supports for the 
beams and steps are poured at the same time. The 
beams, are 40 cm. (!' S%") wide, 15 cm. (6") thick, 
the hollow being 11 cm. {i%"). The shape of the^i** 
of the beam is such that it touches at the bottoi'' ^od 
leaves a space at the top for filling joints. Once the 
joints are filled, the filler forms a perfect key and all 
the beams practically form one slab. Tjl? beam^ rest on 
cove (protrudinif'8 em. — 3 5/32") 
(1") in the i.yi1']s, also bearing on 

/ 
Flat R^^fs 
roof construclion was as shown in Fig. 
advocate of absolutely flat roofs when 
using composition roofing J)f the rubberoid type, but the 
French architects insist cin a certain slope, .which we 
made by placing on the fl;it roof beams a sloping cov- 
ering, made of poor concrete, pitch 1;10. 

Flat roofs have the dis.-id vantage in hot climates that 

the upper stories are ratheil warm on hot days. We reme- 

:A this by using our h(^l)ow roof beam.s to create ( 

forced ventilation. 

further noticed thJt the roofs as constructed at 
Salindres caused cracks kn some of the walls, opening 
and closing with the lu^, it was only after long re- 
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search that we discovered that it was the roof that 
was the cause^ by the expansion of the beams^ which 
actually pushed the walls apart. We reinforced the 
walls by a diagonal reinforcement against these stresses, 
and had no further difficulties. It might have been suf- 
ficient to replace the solid connection between floor beams 
and walls by a flexible joint of some elastic filler, but 
we were afraid that these joints might later cause infil- 
trations of rainwater, especially in the hot climate of 
southern France. Wc had not noticed this defect on 
houses built around Paris, although the same roof con- 
struction was used. 

General Finish 

At Salindres all the finish floors were of tile, laid in 
cement, as is generally used in this part of France. The 
walls were painted with an ordinary water paint in two 
colors;, light for the walls proper, and dark brown for 
the washboards. Electric light, running water (each 
house having its own meters), were provided. Houses 
on low ground were without cellars, and for those the 
outhouses 4n the garden were built somewhat larger. 
These outhouses, one for each family, contain the water 
closet, separated* from the storage part of the outhouse 
by concrete walls. As Salindres did not have a sewer 
system, the group was provided with an independent 
sanitary system, consisting of concrete cesspools for ev- 
ery two families, and each cesspool was connected to a 
Porsain concrete filter system. 

All rooms have a ventilating hole in the ceiling, com- 
municating directly with independent conduits leading 
to the roof. These holes can therefore be used as 
chimneys. 

Chimney Tops — As already explained, the chimneys 
above the roof were poured in regular molds and the 
tops with special molds, having molds for tops for 1, 2 
or 8 hole chimneys (Fig. l6a). The tops (Fig. 166), 
as constructed for Basses-Indres, proved more satis- 
factory. 

As to the general aspect, we can truthfully say that 
the houses are very pleasing. All visitors of our works 
were agreeably surprised. American readers should not 
forget that concrete is still in its infancy in Europe, as 
compared with America. 

Labor for Touching Up and Finishing 

" In our calculations for the bids we had taken into 
consideration that the walls would be very smooth on 
dismantling, but the results far surpassed our expecta- 
tions, as will be easily seen on examining the data just 
given, which show that- time spent was about S6% lower 
than estimated. 

The surfaces, as left by the molds, are so smooth that 
it is sufficient to wash the walls down with a thin cement 
grout to obliterate any marks. If done while disman- 
tling, before the surface has had time to harden, plain 
water does the trick if applied with an ordinary soft 
brush. This operation is superfluous if the walls are to 
be papered afterwards. The floor beams are even and 
smooth underneath, and it suffices to apply a thin finish- 
ing coat of plaster to obtain a smooth, ne^t and white 
ceiling. 

Under finishing is included touching up, filling of 
holes left by stay bolts, washing down of interior walls, 
casting of window sills (cast in place with special molds 
of steel or wood), leveling off^ of cornice and applying 
a neat-cement coat on it, pouring beam joints and point- 
ing up underneath, preparation of floors for flooring by 
leveling them with a thin layer of cinder concrete. 

Construction and placing of chimneys above roof 
and chimney tops arc not included. The chimneys were 



first cast in place on the roof, using regular molds for 
the centering, but- afterwards we cast the chimneys on 
the ground, in ordinary molds and placed them on the 
roof ready made. The chimney tops were also poured on 
the ground in special wooden molds. All this work was 
done under the piece-work system, by one man and his 
helper, paying him a definite amount per chimney top 
and per flue. 

[Editor's Note. — The costs as given by Mr. Harms 
were stated in francs, and all measurements were metric. 
For the convenience of readers they have been transposed 
to English equivalents. Since the costs g^ven can be 
used for comparisons only, and since exchangee values 
are not stable, the dollar has been taken as equal to 5 
francs. This may result in some slight apparent dis- 
crepancies in the figpires, which did not exist in Mr. 
Harms' manuscript.] 

How Floors Were Built 

Walls — Hollow precast beams for floors and roofs 
were cast in molds designed by the writer, made partly 
of rolled steel, partly pressed steel and partly cast iron. 
The price of each unit was in 1912-191* $2.10. 

The experience at Salindres proved that the output 
per unit easily represents 2Si/^ sq. ft. of floor beams 
per day, or 65,167 sq. ft. per year. 

It was demonstrated that a typical plant could build 
120 houses per plant year. Allowing each house about 
1,800 sq. ft. of floor beams, a total of 40 units are re- 
quired, representing $8,000.00. Amortising this in ten 
years, the molds represent a chargre of about a half cent 
per sq. ft. of beam cast. 

Cost of Beams — At first beam casting was done as 
time work, paying the men a certain bonus for produc- 
tion above standard. Later 'the men preferred piece 
work, accepting .081 cents per sq. ft. for all labor, in- 
cluding bending rods, inoving beams to storage yard, etc. 
The cost of the beams in 1914, including amortization, 
was slightly over 9 cents per sq. ft. The only cheaper 
floor is built of cheap planking, nailed on thin joists, 
with no ceiling underneath. 

Cast Iron Molds 

The disadvantage of cast iron molds is that they must 
be made in large quantities to be economical. Our com- 
pany placed in 1912 an order for 1,400 tons of molds, 
of about 80 diff'erent patterns. This order permitted 
the foundry to organize for series work and machine 
molding. Bronze patterns were made, which were ac- 
curately finished, permitting minimum allowances for 
finishing. The foundry made a splendid job of it, the 
outer surface of the molds, which was to come in contact 
with the concrete, was left unmachined ; was smooth and 
true ; accurate molding permitted finishing the flanges in 
one single unit. No special machinery for finishing was 
installed. 

When war broke out about 650 tons of molds had been 
delivered, about ^00 tons more had been cast and were 
waiting at the foundry to be finished. The foundry being 
at Maubeuge, occupied by the Germans since August, 
1914, all material not delivered was lost, also drawings, 
patterns, etc. 

Bredkage — To make proper allowance for breakage, 
we believed the molds should be amortised in ten years 
at the most. Our fears were not realized; the breakage 
on the first job, with all the drawbacks of a new organ- 
ization, was less than 1/^ of 1 % in the first year. Break- 
age will be still lower in future. Very few molds were 
really broken on the job or in transportation. Most 
breakage on the job was caused by the use of pries for 
the adjustment of the plates; all those breaks occurring 
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at the long holes in the flangres. We have changed the 
design of the holes. Sample plates were cast in June, 
1914, And it was found impossible to break the plate at 
the pointy even when using excessively long pries and 
applying abnormal forces. 

Cast iron molds are not heavier — in fact, are lighter 
than steel for a given rigidity. Much has been sisid 
against the use of metal molds on account of their weight. 
We never have claimed our molds can be used advan- 
tageously for building a small number of houses. 

Coat of Molda — Our first order was filled at an average 
price of $68 per ton. In 1914 we asked prices for an- 
other big order at the same foundry. Price at that time 
was $77 at the foundry, which found its first price had 
been too low. Time studies^ undertaken with expert 
machinists^ proved that a finishing shop would pay for 
itself with the first 1,000 or 1^200 tons of molds. Special 
milling machines would be used with long benches, to 
take the widest plates and mill both sides at once, with 
very little planer work. The total cost, taking in con- 
sideration the amortization of the finishing installation 
on the first 1^200* tons of molds, would be about $60.00 
per ton of molds. 

Construction Cost Keeping Methods 

The construction timekeeper kept the regular time 
book, copies of which were sent, with payroll, to the head 
office twice each month. Further, he noted on special 
sheets the work at which each man was occupied during 
each day — one sheet per day. 

Cost of Labor 

' We had hoped that unskilled labor could be used, but 
the experience gained with the first applications on a 
small scale was not very encouraging. In fact, the av- 
erage price paid for the labor, as calculated from the 
time sheets and payroll, was as follows : 

First house at St. Denis: $0.18, or 28% higher than 
local price for common labor. 

Large St. Denis house: $0.22, or 47% higher than 
local price. We experienced on this job great difficulties 
with workoien: bad will, strikes, etc. 

Houses at Caen: $0.15, being 50% higher than local 
price. On this job we had great difficulties with the men 
on account of large works being executed in the direct 
neighborhood by a steel plant under its own manage* 
ment. Being pressed^ high wages were paid, and we 
had to follow suit, or lose the few men we could get 
hold of. Further troubles were caused by drink and an 
incompetent foreman. 

At Salindres we had better fortune: 
Total of payroll 16,164.08 

Bonus .581.88 

Insurance, 6% 404.55 

Total paid 17,150.51 

Total number of hours as shown by the time sheets, 72,697. 
Avera^ price, 10.098 per hour. 

This figpire is only 3% higher than the local price for 
ordinary unskilled labor, which was at that time at Sa- 
lindres $0,095 per hour. 

In the hours and average labor price the following are 
not included: Superintendent and his assistant, time- 
keeper, engineer, etc. These are taken care of under 
the item: general expenses. 

For etiitnatea and bids, the labor price should be taken 
15% higher than local price for common labor, thereby 
leaving more than 10% for contingencies. 

At Salindres we used mostly Italian labor. None of 
these men had ever before done similar work. The first 
house was erected under the personal direction of the 



writer, assisted by an assistant engrineer^ who had ac- 
tually worked previous jobs. Our superintendent and 
his assistants did actual labor on this first house, to be- 
come familiar with conditions. Ordinary unskilled la- 
borers made excellent erectors in a few days. 

The Task and Bonus System 

After pouring the first two houses we started the erec- 
tion under a bonus system, paying double time for all 
hours saved on a certain limit time, which limit was fixed 
by a committee consisting of the writer, his engineer^ the 
superintendent and the gang boss. The results were sur- 
prising, and after some time the system was changed, 
paying only simple time for the time saved. 

As a general rule we had the work done, whenever pos- 
sible, under a bonus or piece work system. Both worked 
out to entire satisfaction of ourselves and the workmen. 

We also paid the erectors and dismantlers onef hour ex- 
tra per day, since their work was dirty and quite hard. 
This avoided raising the standard local labor price per 
hour. Night work was paid double and from time to time 
bonuses were accorded. These supplementary hours and 
bonuses are all included in the cost tables. 

Typical Job Costs 

The data secured on a typical job will be gpiven in 
hours, which will enable an estimate of costs to be made 
for any locality. 

Molds — We assume the use of 800 tons of molds, with 
which 120 houses per year, counting 240 working days, 
cAn be built. 

Since during the first year the breakage of molds at 
Salindres was less than ^ of 1%, we can safely amor- 
tise the molds in SO years. 

The molds cost $68.00 per ton ; scrap was sold for $12. 
We must then amortise $56.00 per ton of molds in 30 
years, or, for 800 tons, $660.00. The plant should con- 
sist of: One 11' mixer and one 4' mixer, with chuting 
plant or traveling derrick, storage sheds, portable track, 
small plant, etc. Total, say, $7,200.00. Amortising in 
three years, cost per year is $2,400.00. 



Genhul Expewses as Paid at Salinmbb 

Supt., per year | 720.00 

Asst. Supt, per year 000.00 

Timekeeper, per year 480.00 

Bnirlneer, per year 480.00 

Repairs of macliines lilo.oo 

Oil and ^ease for molds, etc 800.00 

Small supplies for office 200.00 

Coal, gasoline, kerosene, etc 800.00 

Sundries 420.00 

Total 14,200.00 

Installation 

a. Unloading and loading 820 tons of molds and small 

plant (allow 5 tons per man per day of 10 hours and 

a total of 840 hours at 18c) | 84.00 

b. Unloading and installation of power plant and crusher — 

total 80 tons; ISO hours at 20c, MO hours at I2c 00.00 

c. Changing electric lines and abnormal moves of machin- 

ery — 200 hours at 18c, 000 hours at lie 102.00 

d. Abnormal moves of molds, cleaning, etc. — 1,900 hours at 

10c 190.00 

e. Dismantling and loading of machinery — 100 houn at 

20c, 400 hours at 12c 88.00 

f. Construction and dismantling sheds and shantiea— 100 

hours at 20c. 200 hours at lOc 40.00 

g. Placing and changing portable track — 1,000 hours at 10c 100.00 

Total • 8884.00 

Transportation of Plant 

We assume that a job will only be charged with the 
transportation one way, the following job to support the 

charges 'for the other way. We further assume an av- 
erage move of 155 miles^ at an average cost of 12.8 cts. 
per ton mile, and a total of 350 tons, or 350 X 12.8, 
about $670.00. 
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Pio. n— Geki«ai. Vmw or 
Beam Yakd, Suowino Staom 

or FABKICAnOK 

Note storage of beinu on side 
to prevent sagging. Part of 
stored beams with ends filled, 
at A. Also steps, at B. Also 
nole that five men are fabri- 
ratlng an average of 300 sq. ft. 
of beams per day. One man 
and helper, not sKown, arc fal>- 
ricatlng necessary relnfordng 



Recapititlation 
For purpoaea of estimate bftsed on the foregoing coats, 
we can assume: 



Total IIMM-H 

Based on an output of ISO houses per 3rear, this gives 
an overhead of approximately $92.00 per house. Profita- 
ble contracts hare been taken and executed on a basis of 
$100.00 per bouse overhead. 

Output of Molds 

According to the data obtained at Salindres, the maxi- 
mam number of men per gang of erectors should be 21. 
The erection takes 1,600 hours, ao such a gang will erect 
a house within 4 days. 

To obtain the best output of the molds, work should 
be carried on with at least two gongs of erectors and with 
three and a half sets of molds. Since each set weighs 
83 tons, the total would be 255 tons. With two gangs 
of erectors we would thus pour a house every second day. 
In a year, of 240 working days, we should build ISO 
houses of about 100 sq. yds. of surface each and the out- 
put per year and per ton of molds is therefore about 
47 sq. yds. 

The men employed should be about as follows: 48 
erectors, 12 dismantlers, 18 finishers, 12 pourers, I6 cast- 
ing beams and steps, 24 building foundations, 10 em- 
ployed on incidental jobs; total, 140, or, say ISO men. 
CoupARisoN OF Construction 

Considering for the sake of comparison, workmen's 
houses of two storiea, one ton of molda should build one 
house per year, and with four typical jobs, employing 
1,200 fona of molds and 600 men, we would obtain 1,200 
houses per year. 

According to Senator Louis Marin, president of the 
Government Commission fo' the reconstruction of the de- 
vastated regions, French contractors figure for the con- 
struction time of an ordin-.ry house with ordinary meth- 
ods and working with 10 men, 5% months. 

According to those figures (remember that they were 
given by the contractors, not by us), 600 men wQuJd Wn- 



struct per year 180 bouses. Note that we employ unskilled 
labor, while for other construction the 600 men would 
be for the greater part carpenters, masons and other 
skilled labor. 

CoUFARiBON or Cost with Other Construction 

Very exact costs were established before the war, 
with prices of material and labor then prevailing. Prices 
were figured for houses constructed of concrete as de- 
scribed, and at the some time from the same plans, prices 
were asked from well known architects and contractors 
for ordinary construction, without their knowledge that 
these bids would be used for comparison. Such investi- 
gations were made in various parts of Prance, as methods 
and materials vary a good deal. For instance, for the 
southern part of France the ordinary construction uses 
18" and thicker outer walls, built of poor limestone, laid 
in cement and lime mortar. Partitions are very poorly 
and cheaply made of plaster, applied on lath, and only 
for better houses on plaster or lime blocks. The outer 
walb ore generally finished with a cement coat, but are 
not impermeable. For the northern part of France the 
ordinary construction for workmen's houses is with thin 
brick walls and block partitions. We found that a typi- 
cal bouse (Fig. 4, p. 42, February, 1918, iaaue), cost 
$1,700 built of concrete. This price includes the $100 
for amortisation of plant, general expenses, as calcu- 
lated. 

The price of exactly the same house, constructed by 
ordinary methods and calculated as just explained, was 
in the most favorable case $2,400, We contracted the 
houses at $2,200, thereby giving client the benefit of an 
economy of 10^ over ordinary methods and leaving for 
us a profit of $300 per bouse. The houses in question 
have an area of 883 sq. ft. ; the profit .96 per sq. ft. of 
ground area. 

We have made similar calculations for Holland and 
Belgium, and found that working 10% cheaper than with 
ordinary methods, we make about SS% profit under 
normal conditions. This is gross profit, and has to be 
diminished by general office expenses, adminiatration ex- 
penses, etc., to arrive at net profit. On the laat works 
undertaken during the war, the actual gross profit varies 
from 23% to 40%. 

Wood construction might be cheaper, but is absolutely 
prohibited for dwellings in most European countries. 
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What Experience Shovs 

Temperature — At Salindres, daring two years, accur- 
ate themjometer records were kept nnder supervision of 
our client. Self-registering thermometers were nsed. 
One. of these' .was placed on the roof of a house, open to 
all winds, but protected against rain and snow. The 
other was placed inside of the house, which was kept 
carefully closed. The numerous diagrams prove abso- 
lutely that: Concrete houses are cooler in summer and 
warmer in winter than ordinary houses with much thicker 
walls. The houses are easier and quicker to heat and 
hold' the heat better. 

Sonoritif — The houses are practically sound-proof, as 
well from inside to outside as from floor to floor and 
from room to room. The houses are more sonorous, that 
is, when hammering on floors or walls, especially in an 
empty house, more noise is produced than in brick, stone 
or wooden houses. 

PermdObtlity— The outside walls were not absolutely 
watertight at ^lindres. Watertight walls might prob- 
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ably be obtained by using more cement or making thicker 
Fig. 20 — Fin- walls, but we overcame the difficulty in a cheaper way 

by using integral waterproofing compound. 
Wh4t Others Say 

Concrete is not yet so general a building material in 
Europe as in America. Concrete roads and sidewalks do 
not exist, and we are pioneers in concrete hoose building, 
therefore most of the people who visit our works, espe- 
cially the architects, come with apprehension. 

That their fears were not realized is evidenced by 
contracts awarded us and by numerous favorable reports 
written, as a result of their investigations. 
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These pictures (from Comcute, 
January, 1920) show the flnislied ap- 
pearance of the Ingersoll tj'pe mono- 
lithic concrete houses at Phillipsburg, 
N. J., built to sdl with lot on which 
lliey stand for $3,950. 



Ingersoll Type Houses at 
Phillipsburg and Union 



Odc of the most interesting industrial housing enter- 
prides anywhere in this country is that which is under 
way at Phillipsburg, N. J., for the Ingersoll-Rand Co. 
The work is being done by the Phillipsburg Derelopment 
Corp., under the immediate supervision of Paul R. Smith, 
landscape architect and town planner, as gener^il man- 
ager. The development includes 35 6~room frame houses 
on concrete foundations, and 75 fireproof, all-concrete 
houses, being erected by the Ingersoll system, developed 
by C. H. Ingersoll and previously described in detail in 
this magazine.' 

Twenty-five of the concrete houses are of. the foor- 
room, bath and basement type, from the same molds used 
on the work for Mr. Ingersoll at Union, near Elizabeth, 
N. J., previously described, while 50 of the concrete 
houses are to be from a new Ingersoll mold producing a 
&-room and bath house. 

Plans of all the.«e houses and construction views are 
shown in the accompanying illustrations. 

By the Ingersoll system no variation is permitted be- 
tween houses cast in one set of molds. The basic idea 
with which Mr. Ingersoll started developing his system 
(whose engineering and building problems were worked 



out by Harvey Dodge, with many details of the applica- 
tion handled by Fred Fowler), is that of manufacturing 
houses as distinguished from their construction, produc- 
ing in a group of bouses a continuous repetition of cer- 
tain sets of operations, permitting the greatest possible 
economy in erection of the structure in each individual 
case. In short, the idea is to apply in s6me measure to 
houses some of those manufacturing principles which 
have scored so successfully in making Ingersoll watches. 

The first 25 houses at Phillipshurg for the Inf;ersoIl- 
Rand Co. will be in the ori^nal four-room house molds. 
The n«t fifty houses of the concrete group will be from 
two or three sets of molds for six-room houses. These 
had not yet (December 18) been delivered on the job. 
There a possibility that the total number of concrete 
houses will be 100, 75 of them of the 6-room type. 

The problem for the town planner at the outset was, 
therefore, so to group these identical houses as to escape 
the monotony of straight rows of like structures. How 
this is being done is indicated in Fig. I, which reproduces 
a portion of the Phillipsburg development for the four- 
room houses, while the little pen sketches serve to bring 
out some of those inexpensive touches which are added 
in the completion of the structures to give variety and 
charm to the community. As shown by the sketches, 
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this will be effected by connecting np pairs of houses by 
suitable planting of trees snd shrubs, by pergolas and 
lattice-work, and by two or three different designs of 
entrance hoods. The site of the Phillipaburg work is 
beautiful topographically. Many of the houses are on 
a side hill, so that the rear entrance to the basement is 
at ground level. It has been decided to take advantage 
of this situation and to put a pergola over the door 
into the basement, giving access to the kitchen through 
the basement, rather than from a high flight of outside 
steps. Basement walls are 8" thick, and apper walla 
6" thick. 

The four-room houses are l6' x 34' in plan, with 
entry way, or hall, front and rear, two rooms and center 
stairway. Upstairs are two bedrooms and a well-equipped 
bathroom, besides two closets. In the kitchen are 
closets and cupboards, as shown by a detail. Exterior 
walls are painted inside with Ebonol waterproofing,* 
and then furred and covered with Bishopric lath*, and 
plastered. The walls are finished with cement plaster, 
sand finish, and the beamed ceiling in white plaster. 
Wood floors are laid over the concrete on wood sleepers 
tasked to blocks set in the concrete when the floor was 
screeded. Exterior walls are being finished with a good 
thin coat of stucco, in some cases the finish being (if white 
cement put on splatter dash, and in some cases gray 
cement with a float surface. The outside wood trim is 
painted green. 

In the construction of the first six of the concrete 
houses (llic stage of the operation on December 13), it 
had been possible to achieve a complete cycle so far as 
the concrete shell was concerned in less than six working 
days. A start to remove tlie forms from one house which 
had been previously cast, was made Monday mtming, 
and at 10 o'clock Saturday morning the next house had 
been completely poured. That these operations may be 



clearly understood, a description of the use of the sys- 
tem is briefly summarised from the article appearing in 
the August number of Concbbte, as follows: 

The Ingersoll system is tbe nearest approach which has been 
made to the theory of house coustruction advanced eight or ten 
years ago by Thomas A. Edison. The outstanding dItFerence Is 
the fact that in the Ingcrsoll system no top form is used for 
tbe floors. The hydrostatic pressure of the concrete In tlie walls, 
the ponrlng being continuous for tbe complete structure, Ii 
disregarded. Advantage Is taken of the fact that concrete 
of a proper consistency allowed a few minutes in which to 
congeal, ceases to flow even under considerable pressure later 
applied. Pouring is flrst done on one side of the house tlU the 
concrete flows to proper floor level and then pouring is done 
on the other side, returning later to tbe first position. 

The wood fonns are built ont of 9* stock crossed at right 
angles with best grade %" lumber, creosoted to preserve them 
and thoroughly painted. They are oiled before use and cleaned 
after use to such an extent as ma; be necessaiy and oiled where 
the surface requires it. The excavation is flrst made; 2" k 4" 
side rails are staked down; footings and floor placed in one 
piece. From this basement floor, vertical corner posts 6' x V, 
are flrst set up on wedge blocks, the posts extending to a story 
height These are held plumb sod true b; trusses made of 4 x 
4's and %' bridging. Adjustment to true lines is virtually 
automatic. All parts sre carefully made and jKrmit no varia- 
tiim greater than I/IV. The trusses arc held to posts by iron 
bands mode on each part and driven rigidly home hy wedges. 
The form members proper, inside and outside, are supported 
by the trusses with bolts passing through from outside to In- 
side with wooden washers far spacers, these being covered at 
each end by round Iron washers strung on over the wooden 
washers to leave tbe round piece of woml well inside the wall 
when forms are removed. Outside forms are held further 
to line by bortiontal 4* x f strings which may be seen in the 
Illustration. The floor forms Inside are also supported fay the 
trusses, as also is the entire weight of the false structure and 
of the concrete as placed. Trusses carry the load to the 6' x 0" 
comer posts, ten St which ore used In each story. The ouler 
forms support brackets for staging, from which the upper 
forms are handled in erection and in stripping. The cornice 
and parapet forms are held by hroees to outer forms, each 
piece having its precise location. In fact, every piece used 
has Its unit number and a deflnite place In the erMrtion scheme. 
Even with common labor, after a few operations, it has been 
possible to take a piece down from one house which has been 
poured, and set it In the proper position on tbe next house 
without rehandling. {At PniUipsburg a runway between two 
houses made this shifting very rapldl) When acertain stage of 
erection' Is reached the plumber and electrician are sent for 
and the conduits and pipes which. are p re-fabricated are set 
in the walls with very few lost motions. Reinfordng rods and 
metal flue linings are then placed and nailing blocks are set. 
Blocks are placed ready to hand for embedding in floors when 
they are screeded. The concrete used is one part cement, 
two parts sandi and four parts cinders. The steel used Is as 
follows: In each comer of building %' rods; a %' rod each 
side of each opening; %" rod extending entirely around the 
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hours and amounts paid for concreting, erecting forms 
and wrecking forms. 

Study of the figures in Table 3 reveals the fact that 
while the average labor hours in concreting each of the 
12 houses was 199, there was a fluctuation from 140 on 
house No. 10 to 2+S on No. II. The figures might sug- 
gest that there are great possibilities for ecnnomy in this 
system, when operations are thoroughly standardised and 
labor more stable. An interesting fact is that the con- 
creting on the first house and on the ninth house was 
done in very nearly the average number of labor hours. 

In erecting forms the average labor hours is 235 — 
varying from 170 on the last house to 360 on the second 
one, with an average of 233. Time on wrecking forms 
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building at each floor level with extra steel at door and window 
lintels. A complete house requires 1,000 ll>s. of steel and 6S 
cu. yds. of concrete. All roughing for the plumbing and all 
c<mduits are embedded in the concrete. 

In the erection of the fomis the entire weight of the struc- 
ture, both forms and concrete, is first placed on the corner 
posts, which in the four-room house are 10 in number. Yet 
these comer posts are first to come down when the forms are 
stripped. This is possible in view- of the fact that tiie bolts 
passing through the walls and trusses, which support the forms, 
serve as a means of transferring the load to the concrete. As 
soon as a house is from 34 to 48 hours old under favorable 
weather conditions, the wedges are driven out, the comer 
posts are removed and set up for the next house In tht opera- 
tion. Trusses are then taken down and If the floor requires 
further support temporary shoring of about two 4 x 4'^ in each 
room are put In. The trusses are then removed and set up 
on the comer posts for tlte next operation. The form parte 
then come down in pieces as needed on the next job. The 
floor forma, which are usually the last to come down, are the 
last to be required to be set up on the next operation. 

Mr. IngersoII has made available for the use of Con- 
CRKTs a detailed cost sheet on the first twelve houses 
erected by his system at Union, near Eliiabetli, N. J. 
The materials required are given in lump sum cost items, 
the same for each of the twelve houses. The labor cost 
is separately itemized for each of the twelve houses. 
The material cost per house, in the summer of 1918, 
was $997.36, while the labor cost averaged $965.66, 
making a total average cost for each of the first twelve 
bonses of $1,963.02. It must be understood that this 
was an experimental operation, where the crew was being 
trained for the work. The precise material cost and 
the average labor cost are reproduced herewith. Con- 
sideration must be given to labor conditions with esces- 
sive turn-over and to the fact that it was an experimental 
operation, many ideas being developed as the work pro- 
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varied from 124 labor hours on No. 2 to 258 on Nos. 6 
and 10, with an average of 199- 

The concrete for the concrete houses is being mixed in 
a Koehring Dandle mixer and raised to the chute by 
an Ideal hoist For the foundation work of the frame 
houses a Standard mixer, steam operated, is used. The 
PhiUipsburg Development Corp. has the folIowiTig per- 
sonnel: F. M. Coogan, Alpha Portland Cemimt Co., 
president; Paul R. Smith, landscape architect and town 
planner, vice-president and general manager; James M. 
Fortune, treasurer; F. M. Overton, secretary; C. C. Ste- 
phens, engineer. 
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The cost sheet from which those figures were taken 
was made up early in December. Some small parts of 
the work were not complete, and in a few instances esti- 
mates were substituted for actual cost. The work at 
Union was to include 40 houses. This was cut short, 
however, owing to war conditions. Possibilities of the 
future for cutting down labor cost may to some extent 
be judged from fluctuations in three of the major labor 
items on the twelve houses. These are given botli as to 
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(1) Corner posts se: up on uedge blocks; (3) truss-joint with 
post; (3) brackets on which trusses hang: (4) outside 4x4 
strings to align form sectioiisj (5) framework on which con- 
crete skip is raised; (6) window frames in place; (7) forms 
for flower box brackets. 

Abstracts From a Subsequent Article 
Descriptive of Phillipsburg Work' 

Thirty-four houses nre substantially completed. Six- 
room fireproof houses, with full basements and with con- 
crete floors, walls, stairs and roofs, are being completed 
for $2,500, not including overhead, lot, or royalty pay- 
ments on the use of the forms. An idea, however, of 
what this amounts to is gained from the fdct that it is 
proposed to sell these houses, which are being built under 
an agreement with the Ingersoll-Rnnd Co., for its em- 
ployees, at $3,250. 

A real contrast is obtained from the fact ti^at the 
Phillipsburg corporation has also erected 25 six-room 
frame houses on concrete foundations — houses that are 
mDre attractive in plan and general architectural treat- 
ment than the average house of its type for an indus- 
trial development, but nevertheless not in any way per- 
manent or fireproof — -at a cost of $2,300, as compared 
with $2,500 for permanent fireproof construction. 

■From CoNcavn; Auguat. 1010. 
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Flat, 10, II AND 12 — CoNBTSncTioN Views of Wo»k at Phil- 



Basement fl[>or being struck off in top view, and tower frame- 
work by which concrete is hoisted in big dipper bucket; center 
view forms set up'to second floor level, with posts and trusses 
in place nbove; at bottom is. a general view of the houses in 

progress. 

Costs of materia] and labor items entering into a six- 
room concrete house are shown in the accompanying 
tabulation. 

Mr. Smith points out that these figures do not include 
overhead, which mounted rather high in a period of 
delay in getting the forms into action, due to organixa- 
tion which was necessary to maintain in a difficult labor 
market in order to have sufficient crew available when 
operational could proceed at maximum speed. 

Excessive overhead, however, is not normal and does 
not represent the iigure at which these houses are now 
being built, when the work is running more smoothly. 
Nor does the $2,500 figure represent what it is ex- 
pected would be achieved if other sets of forius were 
available and with crews more thoroughly familiar with 
the operation of the system. With a system of this kind 



Fio. 13 — CoNimucnoN Viewb Siiowixq P'obms Set and Con- 

CBETE, Poi'BED, PbOTECTED ON ToP WITIC MANURE {CoU> 

Weatheb); Window Upeninos Cumed and SAi.AuANDEie In- 
sroE; CiNTi* Vkw Shows Stxrcco Woait Undeh Wat; Bi>rn>x 
View, Hovse Complete Except roi Gsadino, Steps, Door Hood, 
Lathce, Etc. 

the most economical results are possible only in an un- 
dertaking of considerable magnitude, pushed to the limit 
of the possibilities of the IngersoU idea in the operation 
of the forms — this involving manufacturing methods and 
a thorough standardization of a few simple op- 
erations. 

It is pointed out by Mr. Smith that with the crew at 
Phillipsburg it is possible, not merely as a single record, 
but as a regular performance, to erect the forms for a 
six-room house complete, pour the house and be ready 
to move to the next job in a cycle of five working days 
with eleven men. 

Economies have been effected in mill work through 
the standardization of everything entering into the 
house; also in plumbing, the rough work coming onto 
the job assembled ready to be put in the forms in a 
short time. Further than that, the cost has been reduced 
considerably as the plasterers have become familiar with 
the treatment of the exterior surface. The forms leave 
the walls fairly smooth. The surface is linished in two 
spatter-dash coats of Monument stucco, applied with 
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brushes by three men in two days, using only l,60( 
lbs. of prepared stucco. This is used in various tints — 
coloring matter already mixed. 
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66 Concrete Cottages 
at Manhattan Beach 
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Erect 66 Sea Shore Cottages 
of Concrete 



Thirty-four one-story seashore cottages, with walls of 
monolithic concrete have been built by MacArthur Broa. 
Co., New York, for the First Apartcot Corp. at Man- 
hattan Beach, on Long Island. A second group of S2 
cottages is now ander conskruction. The cost of '-he first 
group was only iSAc per cu. ft. This meaaurement 
was figured on one-half the roof and foundation height, 
and without taking into consideration the porch finished 
in pergola style and with concrete floor. To have figured 
this at one-half of its cu. ft. measurement, which is the 
custom with porch extensions, in arriving at cu. ft. cost, 
would have reduced the unit figure materially. 




Fios. 6 AND T— (Two Top Views) Pobms foi the 4' 6" FoniniA- 

TiON Wall 

Part of inside and outside forms erected and some reinforcing 

in place. IJght frames bolted to inside fonns serve as base 

for holding window frames in place. 

Frn, 8— (Below) Steel Fobms Beikq Erected 



Unit coats of material j 
were as follows : 

Cement perbbl. | 

Cinders per yd. 

Rou(b lumber per M, 

Mill work pereoltoge 

per day of 8 houra 



nd labor to get this result 



Fio. S — Flook Plan of Fiist 34 Manhattan Beach CoTTAoei 



■From CoHnETE, Antniit, i 



Carpeoters 

The foundations are 4' 6" deep, 12" thick, and upper 
walls 6" thick, the foundation walls being cast with a 
set of unit constructed wood forms, these being used 
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Fio. 10 — Detaiis or Covcieie Cottaoei — N K Vanderbeck, AkCBiTEcr 



throughout the first grou]) of hoimes, and with lambie 
steel form.s in chnnnt^t units M" wide and a atory in 
height. The concrete is a mixture of 1 part cement, 
2 parts a.ind and i p;irts cinders, mixed in a Smith 
mixer, deposited from wheelbarrows which are dumped 
from runways against splash boards into the forms for 
foundations and lifted by a light derrick and tackle for 
■ filling the forms of the upper walls. The walls are rein- 
forced with -'s" round rods, 18" o. c. horizontully and 
vertically. 



FlO. Jl — ElXVATIOK AKD SlCnON, SECOND GbOUP Or 3J COTTAQM 

The surface of the concrete tin a few cottages was 
gone over on the outside with stone cutting tools and 
with air hammers, exposing the black cinders and giving 
a very pleasing surface result. Most of the houses, how- 
ever, were rubbed down with carborundum brick, rub- 
bing in at the same time a neat cement grout. The in- 
side walla are furred with 2" x %" furring strips and 
covered with lath and plaster. 

Illustrations show the interior arrangements of the 
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liousea in the first group and of the second group now 
being built, in wliich tlie plan was slightly changed, 
although the over-all dimensions remain the same. Floors 
and roof are frame, the roof being covered with asphalt 
shingles with a green-gray slate surface. 

Work was started on the first group of thirtv-four 
houses March 3, and they were turned over for occupancy 
June 1, Before this date the matter of rental hjd been 
turned over by the First Apartcot corporation to Joseph 
P. Day, real estate operator, who advertised the houses 
with full page advertisements in two New York papers. 
About 1,()U0 applications for the cottages for -a four 
months' season, on a rental of |500, were received. 
These were sifted down to 250 desirable applicants — so 
that it would have been possible to have rented che first 
group fully seven limes over. 
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Preparations were made immediately to build the sec- 
ond group of houses, and if the demand continues the 
construction will also continue indefinitely. 

The low cost in construction was attained in spite of 
labor difficulties. 

The excavations for the low foundations were roughly 
scooped oat in the sandy soil. Six carpenters set up two 
seta of the wooden forms for the foundation walls in a 



day, these being carried from one house job to the next 
by laborers and merely dumped into the trenches. These 
forms are illustrated. 

In handling the steel forms the sections are just too 
heavy to be handled readily by one man, and made rather 
a light load for two. All bolts and keys are set by car- 
penters according to union rules. 
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Fid. 1 — Abchitcct^ PiitPEcnvE Vrew or Row of Teit Houut r 

Build 20 All-Concrete 
Houses; Plan 20 
Bungalows' 

Twenty modern fireproof houses, six rooms and bath 
each, from a practically identical plan, but with exterior 
variation in roof and porch treatment to make an attrac- 
tive row, are being built by the Craig-Curtiss Co., con- 
tractors, Cleveland, in what is known as the Cranwood 
allotment, for employees of the Hydraulic Pressed Steel 
Co. Plans are by Edward B. Smith, architect. 

The major construction features in this work are in- 
volved in the use of a newly perfected set of forms, the 
details of which are shown in the accompanying illustra- 
tions, and in the employment of a concrete elevator de- 
veloped by D. S. Humphrey, of The Humphrey Co., 
Cleveland, and used on work in the construction of cot- 
tages for The Humphrey Co. 

It was first planned to build 20 of the two-story, six- 
room houses in a row, half of that row being shown in 
a perspective drawing, which is reproduced in Fig. 1. 
This gives an excellent idea of the varied treatment of 
a single plan. This feature is further shown in 
accompanying illustrations from pen drawings. The 
plans used are also shown. Subsequently, the nature 
of the development was somewhat changed and it was 
decided to add still further variety to the scheme by 
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Fio. e— "IlrnBAvuc" Houses Uxdek Coh»tr«ctiom 



Fios. 3, t, ANB 5 — (Top to Bottom) Constecctios Viewi. At 
Top, Fobms Up to Fibst Floob a.vd "Pan" Fobme m Place. 
Center and Loweb Views Show Fobmb ros Ufpeb Walls 

(l)Pan forms for beam and slab floor; {2) vertical pressed 
steel ribs holding forms nnd supporting structure; (3) hori- 
zontel channel iron keyed to ribs for alignment; (*) corner 
forms; (5) form plates between ribs; (6) "U" bar locking de- 
vice, with slotted key and wedge to tighten against vertical 
ribs; (7) Universal clump for tie rods. 

making every other house of the bungalow type, all of 
these also built to a single plan, but with variations in 
treatment as shown in sketches. 

The six-room and bath, two-slory houses are being 
built first. The present contract involves 20 of these 
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Fic. 6 — Sii BuNOA- 
LO»B FioM A Single 
Plan 



Fio. 9 — EioHT Housu 
(See Fio. 9) 




78 



CONCRETE HOUSES 



dwellings. These will undoubtedly be followed immedi' 
atcly by the construction on intermediate lots of 20 bnn- 
^lowa. The estimated building cost of the houses was 
originally £xed at $4,800, but the work thus far indi- 
cates that there is likely to be a saving under this figure, 
which is unusual on a job employing relatively new 
equipment and on something of an experimental under- 




JiJSXWD rWOK. H.AIJ- 



taking in the handling of forms with which the contrac- 
tor was not familiar. 

The figures in the original estimate by the contractor 
cover two types of house, one with a flat roof, all con- 
crete, and the other with a frame pitched roof over a 
light concrete ceiling slab. The items of cost are noted 
under two headings — E and F, Type E indicating the 
house with the pitched roof and Type F indicating the 
house with the flat roof. 

F— F!«l 

E— Pitch Roof 

OsQcrHl condition* snd supcrvldon I TO.W I TI.M 

Concrete kdA muonnr I,4«.H I.TtS.OI 

Reinfordns (ted iio.oa tio.oo 

Carpenter worii ssf .44 MT.gs 

Mill woric and ^ua tlt.M llt.M 

CiiMuin putftlons and furrlnr ISI.T9 lU.TS 

Roof, tor coat and tr kiun lio.oo a«.M 

Sheet metal M.M lO.M 

I.ath and plaster aia.M lll.oo 

Painting lud wall paper E4a.iM MS.fO 

Hardware tS.H tS.ts 

PlumWnK 450.00 4S0-H 

Electric wirinf and Oiturea lio.oo llo.M 

Pomace i4«.»o 140.00 

$4,iB4.ll |4.4H.» 

The houses are S7' x 82' in plan, S7' high, and con- 
tain 16,0S6 cu. ft., or A^ sq. ft. The estimates arc 
based upon the cost of 4% cts. per lb. for reinforcing 
steel; $2.47 per bbl., net, delivered, for cement; labor at 
60 cts. an hour ; carpenters at 60 cts. an hour, the union 
scale. There are about 100 cu. yds. of concrete in each 
of the houses. The walls are 10" thick in the basement 
and 6" thick for the upper floors. Furring of the in- 
terior walls is figured on a basis of thin gypsum block, 
on which the interior plaster is to be applied. A chase 
is provided in the walls for piping and wire conduits are 
run between the sleepers on the concrete floors and under 
the wood finish, no pipes or conduits being embedded in 
the concrete. 

Tub Forms 

The forms which are being used and which have been 
under development for several years, consist first of ver- 
tical T-shaped ribs and horiEontal lining members, both 
of pressed steel, and plates approximately %' x 3' in 
siee, built of wood and rimmed and lined with steel, 
which are set in place between the ribs and held in 
position by U-shaped clamps which go over the ribs and 
key solidly in place. The only tool required in erection 
or wrecking is a hammer. Ribs and liners are first 
erected and a portion of the forms placed and reinforc- 
ing set inside. The interior is always accessible, owing 
to the possibility of the easy removal of a form panel 
or plate at any time. The ribs also support the staging. 
Universal clamps hold the tie rods. The details of 
this construction are shown in accompanying illustrations 
from photographs. [In spite of the apparent satisfac- 
tion with this work, when it had reached the stage illus- 
trated the Hydraulic company has withdrawn the forms 
from market for further development. — Editor.] 

The experience on the job at the Cranwood allotment 
has been that four men can erect the forms and be ready 
to pour a story height (this much being handled at one 
time) in three days. This includes the setting in of the 
2 by 6's with shoring and "pans" to form beam and slab 
concrete floor. 

With an Elite continuous mixer, the Humphrey con- 
crete elevator, which consists merely of a metal lined 
trough with sprockets and chain carrying metal paddles 
or blades, which move very rapidly, has been in use on 
part of the work, and a Koehring Dandie batch mixer, 
with a similar elevating device and employng a Novo 
6 h. p. engine, has been used also on some of the houses. 
Up to December 1 it has taken nine men about 6 hours 
to mix and place the concrete for a one-story height, 
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including one floor. Much better speed is expected than 
this, because much better speed was obtained by the 
Humphrey Co, with similar equipment in the erection 
of cottages in Euclid Beach Park, as Concrete has pre- 
viously described. 

The day after the walls are poured, the form sections 
between the vertical ribs of the walls may be taken down 
and the surface gone over with a wire brush, to give a 
very acceptable surface texture, particularly with the 
gravet aggregate which is being used. The removal of 
ribs and liners is done somewhat later, depending a great 
deal upon weather conditions, and the narrow panel 
effect, which is left in the concrete by the smooth f.ice 
of these ribs, may be retained as an architectural feature 
of the design, or these smooth bands may be removed 
and the surface made similar all over by going over this 
comparatively hard concrete surface with a pick or bush 
hammer. The earlier removal of the form panels them- 
selves makes it possible to run a job where a number of 
houses are being built with no more than two sets of 
forms and three or four sets of ribs. 



The construction is being financed as welfare measure 
by the Hydraulic Co. A street with forty lots was se- 
lected, with the expectation of putting up twenty two- 
story houses and twenty bungalows, of ten distinctly 
' different designs, except for the plans, which are alike 
for all the bungalows and all the two-story houses. 

In financing the enterprise the Cranwood Allotment 
Co. turned over to a trustee for this enterprise forty lots 
on one street. The Hydraulic Co. turned over to tAe 
,. trustee sufficient money to insure the construction of the 
houses. This trustee entered into a contract with the 
Craig-Curtiss Co. for the construction of the houses, on 
whose cost a detailed estimate was made. Any cost over 
and above this estimate price is to be borne half and 
half by the Hydraulic Co. and by the contractor, and 
any profit resulting from the erection of the houses at 
a cost less than the estimated cost will be equally divided. 

As' fast as the houses are completed, including decorat- 
ing, sidewalks, all improvements in the street, fur- 
naces, electric wiring and fixtures, window shades, etc., 
they will be sold to the Hydraulic employees. Each em- 
ployee makes a deposit of $230 or more per house. This 
employee must, however, be acceptable to the Equitable 
Life Insurance Co., as to habits, amount of salary earned, 
health and so on, the insurance company issuing to him a 
life insurance policy and making a loan of 50% to 
60 % of the value of the house, on a first mortgage. The 
money realized from this mortgage is turned back to the 
Hydraulic Co.-as a first payment, and the employee car- 
ries his premium on his insurance, the interest on the 
second mortgage and the payment on his house in a lump 
sum per month. The first mortgage held by the insur- 
ance company is paid off in ten years' time by means of 
monthly payments. In case of death, the life insurance 
covers the first mortgage, which is immediately paid, and 
whatever amount has been paid in on the principal is 
then turned over to the estate of the insured. 

The estimated cost of the houses now being erected is 
$4,800 each, and the cost of the lot $700, making a sale 
price to the employee of $5,500. This includes no profit 
whatever on the transaction to the Hydraulic Co., and a 
lump sum profit of between $300 and $100 to the con- 
tractor. The houses have been appraised from plans at 
■ a worth of at least $6,000 to $6,300 by the insurance 
company. The amount of the premium on the life insur- 
ance policy will, of course, depend upon the age of the 
purchaser. For a man about 30 years old, a total month- 
ly payment. Including the premium on the insurance, the 
interest on the first and the second mortgage and the 
reduction of the principal of the first mortgage in ten ' 
years' time, amounts to about $+8.00 to $50.00 per 
monU). These houses are for the better class of em- 
ployees. 
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Fio. 1 — Gbneial ViBif OF Hoou BuiLDtifo AT DoMoiA, Pa, 



Monolithic Houses at Donora 
for Steel Mill Operatives' 



Bt C. D. Gilbert 



The American Steel & Wire Co. has an extensive plant 
at Donora, Pa., about 20 miles southeast of Pittsburgh. 
The increasing demand for dwellings for employees re- 
sulted in acquiring a tract of land on a nill over- 
looking the plant, which is being sub-divided by the com- 
pany and covered with houses, to be rented and sold to 
employees. In any undertaking of this magnitude cer- 
tain fundamental conditions must govern. It has become 
axiomatic that the workingman can pay about one-fourth 
of his wage for shelter. More than this becomes pro- 
hibitive. The essential consideration is, therefore, to 
build a house that shall care for the workman and his 
family within a total investment, the charges for which, 
including depreciation, shall not bc' in excess of an 
amount which approximates the weekly wage. 

Employers have been accustomed to figure investment 
and depreciation, in connection with tools and plants, 
from a standpoint of the service to be rendered by a 
given purchase; it is but natural, therefore, that a form 
of construction should be sought that will secure the 
utmost permanence. These two considerations at once 
suggest concrete. It remains to devise the means by 
which the low cost concrete house of permanent character 
can be built. 

This problem was brought to the attention of the 
Lambie Concrete House Corji , recently formed to spe- 
cialize on the housing developments of this character. 
Associated with the company as general manager is 
L, Brandt, who for years has made a close study of in- 
dustrial housing problems. Readers of Conckktb will 
remember descriptions of various operations where the 
steel forms developed by F. D. Lambie' have been used ; 
they consist essentially of structural steel channels in 
standard sizes, with holes so located that they can be 
locked together securely by means of clips and wedges. 
The really essential feature of these forms is the belt 
course detail, which forms a 2" projection at each story 

'From CoHOiEn, Jan., 1»1T, 



and is the foundation on which the forms for the next 
story are placed. The experience gained from a num- 
ber of years' work with these forms, coupled w:th Mr. 
Brandt's experience in housing, was brought to bear 
upon the problem at Donora, 

Debignino the HorsEs 

It was decided in designing these houses to use con- 
crete throuf^out as a structural material, including walls, 
floors, roofs and principal partitions. 

The walls are solid, but provision is made for furring 
and plaster, thus providing the necessary air spuce for 
insulation. 

While the flat concrete roof is the logical covering for 
a concrete house, it was believed that the public would 
not be entirely satisfied with this type, and as a con- 
cession to the taste of the occupant and the necessity of 
some form of insulation for the ceiling, the concrete cor- 
nice and roof slab are poured and a low-pitched false 
roof of asbestos shingles on a wood frame is placed 

When designing these houses the builders wi.ohed to 
make the fullest practical use of concrete. They real- 
ized, however, that for business reasons it would be nec- 
essary to make certain concessions to a public taste that 
has not been educated to approve all the conditions de- 
manded by the economical all-concrete house. To meet 
the requirements of tenants, and to vary the appearance 
of the street, 8 houses were designed. These designs 
were very carefully studied, not only as to their individual 
convenience, but with relation to one another. The 
result is an unusually valuable collection of 4- 5- and 
6-room single and double house plans that will well repay 
the careful attention of builders of small houses and 
students of industrial development 

The Features or the Plans 

Double Houte* — The accompanying plans show that 
of the 8 houses, S are double and 5 single. The smallest 
apartment provided consists of four rooms. This is built 
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Fio. 3 — Hovais in Vabious Stages 

Fio. 3 — Typical Houu, Second Sn»v Povieo, Lowik Walls 

as a double house and illustrated in Fig. 4. Each side 
of this house provides a living room, 18' x 14' 6", with 
a combination dining room snd kitchen of approximately 
the same size. Two bedrooms, closets and a bathroom 
occupy the second floor. 

The five-room double house (Fig. 5) has, on the first 
floor, a small entrance porch and hall, a living room, 
11' 6" X 13', a kitchen and a dining room. An attrac- 
tive fireplace is provided. The second floor has a large 
bedroom and two small ones, with good closet space and 
bath. 

A still larger double house of 6 rooms offers an ample 
porch and an attractive living room with fireplace and 
a dining room and kitchen on the first floor. The second 
floor has three bedrooms, bath and storeroom. This plan 
is shown in Fig. 6. 

Single Houtes — The single houses offer a still greater 
choice of arrangement. One of the simplest is shown in 
Fig. 7. This house has a full basement equipped with 
laundry trays, a living room 19* 9" i IS' S", with an 
attractive fireplace and open stair as the features. The 
dining room is approximately 12' x IS', and with a small 
but well arranged kitchen occupies the remainder of 
the first floor. On the second floor the principal bed- 
room faces the rear, while two smaller bedrooms occupy 
the front of the house. 
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The illustration (Fig. Q) shows a house 26' x 36', 
with an entirely different arrangement. Here the full 
basement with laundry trays is provided, but on the first 
floor a cut under porch gives entrance to the living room, 
which is located at the side instead of the front of the 
house. This brings the dining room to the front of the 
house and the kitchen to the rear. The features of this 
house are a handsome fireplace and a stairway so lo- 
cated that a door from the kitchen screens the stair and 
gives what is essentially a private access to the second 
story without necessity for passing through the living 
room. Three bedrooms and bath on the second floor are 
secured, with very little waste space. One of the feat- 
ures is a double closet in the principal bedroom provid- 
ing for individual requirements. 

The house shown in Fig. 10 is slightly smaller than the 
one just described. It has a large porch across the entire 
front of the house and a living room which occupies ap- 
proximately half of the first floor. The dining room is 
of generous sise, which makes economy necessary in the 
kitchen arrangement. This has been well worked out. 
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Fio. 5— Floor Plans of Five- 
Room House Blhlt as a Double 
House 
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Fio. 7 — A Simple Arbaxoe- 
ME NT — Five Rooms and Bath 
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however^ the kitchen being divided into a workroom and 
a pantry, each having an outside door. The location 
of the stairs is very economical of space. Three bed- 
rooms with generous closet room and bath occupy the 
second floor. 

The house shown in Fig. 11 will appeal to those ten- 
ants who like a large kitchen workroom at the sacrifice 
of living room space. From a comfortable porch 12' x 
13', the living room is entered directly, and to the left is 
the dining room, &' x 12'. The kitchen is of generous 
size, 10' X 14' 9". The stairway is not featured, the 
stairs to iphambers and to basement and cellar being in a 
passage between the dining room and the kitchen. Very 
little hall space is needed on the second floor, and three 
very good bedrooms are secured. 

The house shown in Fig. 12 gives still another choice 
arrangement. A large front porch opens direct to the 
living room, and an open stair leads one directly to the 
second floor. The generous living room, with its hospita- 
ble fireplace, shares the first floor equally with the din- 
ing room and kitchen, while the second floor shows still 
another arrangement, with three bedrooms and bath, ne- 
cessitated by the stair location. 

Construction Methods 

Streets on which future houses will be built are under 
construction and the necessary public Utilities being in- 
stalled ahead of the house building. The present season 
about SO houses are being built and at the time the pic- 
tures were taken were in all stages of construction. Op- 
erations were begun on two streets at right angles to each 
other. The location is well shown in Fig. 1, which is a 
general view taken from the hill above. 

A number of problems had to be solved on account 
of the site. From the railroad where supplies are re- 



ceived, a winding road about 4,000' long, with a rise of 
about 500', gives access to the site. 

Receiving and Handling Materials — The principal 
materials used are Universal portland cement, which 
is received in bags; sand and slag, from %" down. 
These materials are received in the company's yard at 
the railroad level. A Champion bucket elevator, op- 
erated by a 6 h. p. Novo engine, elevates the aggregates 
to a three-bin structure, from which they are delivered to 
a 8i/^-ton Mack truck with hydraulic dump. An inter- 
esting comparison of haulage costs is afforded in this 
connection: To haul aggregates 4,000', with 500' rise, 
on good roads, by teams hired at $6.00 per day, cost 
about 55 cts. per ton. The truck, which is owned by 
the contracting company, does this work at 15 cts. per 
ton for operating expense. This covers investment but 
not depreciation. The driver is paid $3.50 per day, with 
helper at 30 cts. per hour. 

Distribution — The big problem confronting the build- 
ers of this group of houses was economical distribution 
of the concrete. While the work is- scattered over a very 
large area, it is obvious that the quantity of concrete 
handled is, comparatively speaking, very small, and for 
this reason the distribution system which was adopted, 
while it seemed the best available at the time the work 
was started, will probably not be used on similar opera- 
tions because of the disproportion of its size and capacity 
to the yardage involved. The illustrations show well the 
arrangement, which consisted of two wood towers operat- 
ing Wylie spouting. Towers were located so as to each 
cover an entire street of houses and take advantage so 
far as possible of the natural rise of ground. 

The mixing and hoisting plant consists of three Koehr- 
ing • Dandie mixers, operated by a Fuller-Johnson 
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5 h. p. engine. The hoisting is done by two Novo 
hoists, with a capacity of 1,600 lbs. at 8' per minute. 
The mix is 1:2:4 cement, sand and %" slag. 

CoNnHUcTioN Details 
In Fig. 2 and Fig. S are shown illustrations of the 
steel forms partially in place for the pouring of bouses, 
and a detail of the work well under way. In setting the 
forms a horizontal course of steel channels is set on the 
footing, on which vertical channels are fixed for the 
walls. The construction is well shown in Fig. 8 and is 
the standard Lambie construction. It has been felt by 
some that this form of construction, while effective, could 
be considerably lightened, and the cost of handling and 
the investment in the heavy metal forms reduced. The 
present company has made an exceltent start in this di- 
rection, and in Fig. 2 it will be seen that wood panels 
of standard sizes are being substituted for the steel. This 
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is working out very successfully, 
greatly reducing the weight of the 
panels and cost of placing. 

Spreading of the wall forms is 
prevented by carrying the reinforc- 
ing at each floor, which consists of 
round rods, through the forms. A 
considerable number of these rods 
are threaded at each end and at- 
tached with sleeve nuts, to a 
threaded stub, which passes through 
the belt course channel and by 
means of nuts on these threaded 
studs the belt courses are lined and kept in alignment. 
See Fig. IS. 

Floor CtmHrucfion — The construction of concrete 
floors of suitable economy for houses of this character 
has been a problem entirely solved. It is believed by 
many that the concrete itself will eventually be used 
with suitable surface treatment. As a concession to the 
occupants, wood finish floors are used. The concrete 
floor construction is noteworthy, although it is in a sense 
nothing new. It is an adaptation of the pressed steel 
tile, so extensively used for industrial buildings, to s 
much lighter floor. The extreme lightness is, however, 
a noteworthy feature and would be considered radical by 
many. For this work special G-F Steel-Tile were 
made. The reinforcing consists of bars, but in the 
bottom of each beam is embedded a light strip of wood 
to serve for nailing furring, while wood screeds are pro- 
vided in the top for nailing floors. 



CONCRETE HOUSES 







I -UNKWiirr I T 



VtQ. 13— A fo»M Detail 



I''ic. 11— GnoL-pg OF Houses Ukdem Conbtbu* 



T THE RiOHT They Au Neably Complete, Stucco Beiko Applied 



conchete Houses 



Interior Detailt — Homontal nailing strips are affixed 
to the forma of the inside wall, which provide a nail- 
ing for vertical furring strips on which are nailed Sackett 
plaster board.- The ceiling is also covered with Sackett 
plaster board nailed to furring, which is, in turn, nailed 
to the strips provided in the floor beams. 

While principal partitions are of concrete, some wood 
stud partitions are used which are covered with fiackett 
board. This construction is believed to be a rational com- 
bination of the good qualities of concrete and the easily 
workable qualities of other materials to achieve a result 
that will appeal to the popular taste and still go a 
long way to impress upon the residents the value of 
concrete as a house building material. 

The interior work is plastered with gypsum mortar, 
white coated, while the exterior walls are covered with 
Oriental stucco. Varied shades of gray, buff, yellow and 
pink are used. 
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Heating Syttem — Hot-air furnaces were chosen as 
the best means of heating houses of this character, espe- 
cially where the heating plant is in the hands of tenants. 
Experience has shown these builders that the running 
of beating ducts in concrete walls is not entirely satis- 
factory, as the tendency to conduct away the heat in the 
walls is considerable and in case of repairs being needed 
the work is rendered very difficult. A modification was 
therefore made by arranging the ducts so as to come in 
inconspicuous places and running them in chases which 
leave them partly exposed. 

The Concrete Cornice — One of the exterior features 
which has attracted much attention is the cornice, which 
is shown in the detail drawing. This feature was given 
much study to effect a light cornice in harmony with 
the work. To further lighten the effect, the soffit of 
the cornice is paneled. The cornice construction is 
readily understood from the details in the illustration, 
Fig. 17. It will be seen that wood brackets are hooked 
to the steel furm and on these wood stringers are laid 
which support the cornice form. Panel forms are plant- 
ed on top of the main form. The cornice and roof are 
run continuously and the gutter formed as shown in 
detail in Fig. 15. 

Stept and Porche* — It is needless to state that all 
porches and steps are of concrete ; a color note is, how- 
ever, produced hereby forming the porch steps as shown 
in Fig. l6, 90 as to take a brick on edge, giving brick 
treads for the finished work. 

Door and Window Framei — Much study was given to 
proper door and window frames, which should be abso- 
lutely tight and yet capable of being easily placed in 
accurate position. It was decided not to attempt to place 
the frames directly in the forms themselves. A rough 
buck is used around each opening, giving a slight adjust- 
ment for accurate placing of the frames, which are set 
after the rough pouring is completed and made tight by 
corking and by exterior and interior plastering. 

[The work, which was well under way with steel forms,' 
as described in this article, was completed by the Aber- 
thaw Construction Co., Boston, who did a part of their 
work with wood forms. — Editor.] 
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Note pressed steel floor cores and the 
way forms are tied bv the reinforcing 
steel. 
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My Own House— How It Was Built 

Plans, Construction Details, Costs of a Dwelling with 
Concrete Walls, Floors, Roof, Stairs^ 

By C. D. Gilbert* 



Walls built with double wall machines, as on the fol- 
lowing pages, have the advantage of providing continuous 
air space insulation without furring and giving good 
exterior and interior surfaces for the direct applica- 
tion of stucco and plaster. Houses built with such wall 
machines have come to be designated by their originaotrs 
as "thermos bottle houses." 

This machine consists essentially of a box-like piece 
of equipment about 5 ft. long, provided with a collapsi- 
ble core, and in use is placed in position on the footing; 
then the wall chambers are filled with concrete of just 
such consistency that it will not sag when the machine 
is released. Having filled the machine, a single move- 
ment of the lever releases it from the wall and it is 
instantly pushed ahead and again filled. This operation 
is repeated around the wall, when it is generally found 
that the first course has hardened sufficiently to bear the 
weight of the light machine and another layer can be im- 
mediately .placed. Suitable provision is made for rein- 
forcing and for placing window and door frames and for 
all other construction details. The walls as left by this 
process are rough, no attempt at finish being made dur- 
ing their construction. They provide, however, an ideal 
surface for the application of plaster and stucco. 

The decision to build an all concrete house was reached 
after several years of close association with concrete 
work, during which the writer designed and built a 
number of houses in which concrete was used for all 
exterior work except roofing. 

It was decided to keep in view a mental picture of 
the house five or'ten years hence, to accept the fact that 
there would inevitably be a period in its raw newness 
when the house would stand out somewhat stark and 
cold by comparison with the warm color tones and softer 
lines assumed by its neighbors in brick and wood. I 
was reconciled to be for a time, if necessary, the sub- 
ject of some criticism for having dared to introduce a 
new note into a neighborhood of "cozy homes." 

The house as built is intended largely to form a 
background for future work. Shrubbery will soften lines 
that seem too uncompromising; vines will be invited to 
cover the larger spaces of wall and the two-storied porch 
overlooking the garden from its five large arches was 
planned essentially as a mass to be,covered with vines, 
and with foliage trailing over its top from the garden 
on the roof. 

Anyone inclined to criticise harshly is invited to con- 
sider the work not as it is, but as it will be under the 
softening ministrations of nature. 

The problem was to provide an 8-room bouse, con- 
sisting of good-sieed living and dining rooms, a kitchen , 
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largc enough to be a real work room, a study or den on 
the first floor, and four bedrooms and bath on the second 
floor. An ample porch at the rear, opening on the gar- 
den, and above it a sU-eping porch opening from two 
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bedrooms, were panted, and for architectural reaaoiis a 
fairly impressive entrance considered essential. To se- 
cure this with the amount of money that could be spent 
made it necessary to exclude every non-essential, to 
forego expensive detail, and to reduce the plan to uncom- 
plicated linei. 

To build this in fireproof construction in 1916, in a 
locality where gravel coat more than $2.00 per yd., and 
where the common labor available consisted chiefly of 
"bums" at SOc per hour, and still to keep within the cash 
limit of $6,000, required "some" calculation. That the 
job, including certain minor additions not originally 
contemplated, was actually completed, in the face of a 
fast rising materials market, within a $6,300 cash outlay, 
is largely to the credit of Frank E. Wyland, who, as 
foreman, took a personal interest in the success of the 
job, and personally did most of the cai'penter and con- 
crete work, with the assistance of a job-trained handy 
man. The plans and the owner's spare time are not 
included in the cost figure. 
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ting off the laundry and work room, while the space un- 
der the rear porch is a cold cellar. 

CONBTBUCTION 

Following the placing of footings, the wall machines 
were started and all walls carried to the levels of the 
under side of the floors, then an extra 9" course was 
inn on the outer section of the double wall (Fig. 13). 
Against this 4" wall 8" planks were set on edge, wedged 
away from it ^" and carefully leveled. These planks 
served the double purpose of covering the air space and 
continuing it to the top of the floor, and as a screed for 
leveling. 

Skeleton floor forms were placed consisting of five 
lines of 3" x 8" bearers on each side of the center wall, 
supported by shores about 5' o, c. On top of these 
bearers 10" planks were laid from wall to wall to form 
beam bottoms. The 6" clay tile were then placed, and 
the steel followed. 

Reinforcinq 

Most beams were of approximately 14' span, 16" o. c, 
and were reinforced with two y^" bars, one being bent 
up. The bent-up bars were well lapped over the center 
wall to take np negative stresses. 

Temperature stresses were provided for by Yi" rods 
18" o, c. crossing the beam steel. The walls were rein- 
forced by 14" '^'^^^ placed in the centers of each wall 
at floor level and above and below windows. Window 
lintels are wall sections placed with especial care and 
properly reinforced. The wall ties were No. 6 gal. 
wire, hooked at each end and used about one tie to each 
sq, ft of wall. Corners, the chimney, etc., were rein- 
forced with No. 6 wire and 14" rods, as seemed de- 
sirable. 

CONCHETE 

Concrete consisted of screened and washed sand and 
gravel mixed at the pit and locally known as 60-10, re- 
feryng to the proportions of gravel and sand. Walls 
consisted of a 1:6 mix and reinforced floors of a 1 .a 
mix, with 10% hydrated lime. 

The consistency of the concrete used in walls was such 
that when tamped water would be flushed (o the surface 
and water ridges appear on the machines being released. 
Concrete for floors was used mushy, but with no excess 
water. The concrete was mixed and hoisted with a 
Jaeger mixer, equipped with loader and hoist. 

Above the first flooi* it was handled in wheelbarrows 
and buckets on an elevator running in an outside tower. 

The concrete for the first floor was placed by wheel- 
ing it up an incline. With that floor in place, its top and 
the outer walls were substantially level, while the floor 
was carried entirely by the inner wall. The plank 
screeds were removed and the walls continued upward. 
The second floor was placed in the same way, and the 
elevator made the labor coat for the second floor concrete 
less than that of the first floor. 



The Plan 

The plan was arranged to be Included in an outline 
approximately 32' x 30', and the room arrangement is 
shown in the accompanying illustration (Fig. 3). Spe- 
cial attention is called to the very complete use of the 
basement, which provides, in addition to the usual heat- 
ing installation, much storage and working space. A 
hopper bottom bin under tlie front porch holds the coal 
supply and delivers it to a convenient point. A ma- 
sonry wall encloses a closet specially fitted to store safelv 
, storm sash, etc. There is a small store room. 
lin bearing wall forms n dust-proof barrier, shut- 
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The roof and cornice presented the most difficult 
problem, since the supply of form lumber was limiled 
and it was undesirable to purchase more. 

The cornice overhang is 3' 9"; its construction is 
similar to the floors ; it has a 6" beam around the edge. 
Shoring from the ground would have required much lum- 
ber, and it was decided to support part of the roof and 
the cornice forms on the walls. This was done by cor- 
ing openings in the last course of concrete at points 
where bearer lines came, and projecting the bearers 
through the walls, forming cantilevers on two sides of 
the house. On the other two sides cantilever beams 
were balanced on the wall and were carried back to the 
first line of bearers about 4' from the wall. Cornice 
forfaas were built up on these outriggers as shown in 
Figs. 13 and 15. The soffit of the cornice was recesaed 
1%" to allow for plaster and a drip, and to secure a 
better appearance. This method of form building not 
only eliminated all outside shores, except for one at 
each corner, but it greatly reduced the number used in- 
side the building. The pitch of the roof toward the cen- 
ter from the cornice edge is 6" and was provided for in 
building the forms. 

In placing the concrete for the roof, care was taken 
to have it deposited inside the walls in an amount equal 
to that contained in the cornice before placing the cor- 
nice, and no appreciable deflection of the cornice forms 
was noted. 

The day following the completion of the roof slab a 
mortar coat averaging 1" thick was applied to the care- 
fully cleaned and wet slab, and in spite of the fact that 
it was a hot, windy day, and that the mortar checked be- 
fore it could be covered with water, there has as yet been 
no sign of leakage. As soon as the mortar coat was in 
place, the sump was plugged and the roof basin kept 
filled with water for 10 days. 

T»B Porches 

The porch floors arc flat slabs 5" thick, reinforced 
with Yi" 'o^s transversely, 9" o. c, and with 14" tem- 
perature rods longitudinally. 

The front porch wall is double to the rail level ; above 
that the wall is solid, with a concrete coping. The porch 
roof is frame, carried by hewed 8" x 8" beams secured 
from an old building, and is covered with red concrete 
tile. The ceiling is metal lath and plaster. 



The back porch consists of double walls to the level 
of the first floor rail. Above this the piers are solid, 
S thick. The second floor is supported on light concrete 
beams between piers. The roof slab over the second 
floor porch is surmounted by a light, solid wall and is 
covered with 18" of earth to be planted with flowers and 
vines, which will trail down over the walls (Fig. 12). 
The balustrade of the second floor porch is formed of 
ribbed metal lath set in the pier forms and embedded, 
then plastered. It has a light cast cap and a deeply 
recessed panel, as seen from the outside. The coping 
above the main roof is the same as the house walls and 
is capped with concrete and relieved with brick inserts 
at the corners. 

Details 

Chimnegt — The main chimney was cast as the walls 
were built, by the simple method of setting a vertical 
plank on each side of the double wall and using two 
plank panels which were clamped in place by long bolts 
and raised as required. The main chimney carrier an 8" 
by 12" heater flue and 12" x 12" fireplace flue (Figs. 
9 and 13). A small flue lining set entirely within the 
wall forms the ventilating duct from the kitchen. 

Entrance Hood — Over the side door is an ornamental 
hood (Figs. 8 and 12), which was cast in place in a 
wood and metal form made on tlie ground and set in 
place after the walls were up.' The concrete hood is se- 
curely tied by steel bars through tJie wall, ind the 
brackets are cast in chases left for tliem. 

Fireplace — The fireplace was cast in wood forms with 
the regular concrete mix, with the exception that a quan- 
tity of screened pebbles, from 14" to %", were added. 
Concrete of this mix was placed to the level of the man- 
tel. The mantel itself was cast of a rich, fine mix de- 
signed to be rubbed. Forms were taken away from the 
fireplace within 12 hours, and the face scrubbed with a 
stiff brush under a stream of water, leaving the stone 
aggregate prominent. When hard, the mantel shelf was 
rubbed with a carborundum stone and water to a per- 
fectly smooth surface. Small decorative tile of dull 
green and blue shades were set in the fireplace panel 
with mortar that, Vhen washed, presented the same ap- 
pearance as the rest of the work. The hearth is bordered 
with smooth, red brick. 

Slairt — The cellar stairs are of concrete witiiout nos- 
ing, reinforced and laid on earth fill. Reinforcing steel 
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for the main stairs was placed in position before the 
floors were poured, and also anchored into suitable de- 
pressions in the walls. Steel for the landings was wired 
to the steel of the flights, and when the floors were com- 
plete, forms were built under the stair steel to form the 
soflit. 

The main stairs (Figs. 12 and 17) consist of treads 
made by laying a very smooth, hard burnod brick flat on 
top of a 2" riser form. The riser was shorter by the 
thickness of the brick than the height of the stair rise, 
and concrete was filled level with the riser top. The 
biick were then set and show a wide mortar Joint and a 
border about S" wide at the back and the ends of the 
step. When the forms were removed the riser and walls 
were finished with a sanitary cove, so that there are no 
sharp corners in the stair. Because of the restricted 
space, the stair rail, which is continuous with the closet 
partition below, is of plaster 2" thick on Hy-rib. The 
newel post and rail were cast about the metal lath and 
are of terraxso. A flight of concrete stairs with simple 
nosings worked on them lead from the second floor to 
the roof. Electric light and water connections are pro- 
vided on the roof. 

Partitiom — The main bearing partition is of double 
wall, 13" thick, including plaster, and the partition en- 
closing the stairway is of solid concrete (6" thick), but 
the minor partitions are varied in construction. The 
more important ones are of 6" tile, which were left from 
the carload purchased for floors and roof, while closet 
partitions on the second floor are of frame, in order to 
utilise some of the lumber on hand. The second floor 
ceiling is of lath and plaster on wood overlays, and pro- 
vides an air space for insulation under the roof slab. 

Plaitering — The plastering was done with mortar, con- 
sisting of hydrated lime, cement and sand, of propor- 
tions varying somewhat according to the rooms in which 
used. All rooms except the kitchen and bath, which are 
smooth, were left in a very rough sand finish from a 
wooden float, and in the principal rooms the wills are 
coved into the ceiling. Arises were kept true and wall 
surfaces reasonably flat, but any attempt at extreme 
flnish was avoided. In some rooms mortar colors were 
added to the mix, and while the result was not an entire 
success, due to bad drying conditions, the amount of 
paint needed to cover the walls was greatly reduced. 

Fi%iih Floort — The plaster coat was carried to the 
rough floor and when plastering was complete the rough 
floors were thoroughly cleaned and soaked and the finish 
floor laid to the top of a %" screed, leveled up to clear 
the high points, giving an average thickness of slightly 
over l". 

The method used for laying the finish floors was to lay 
down screeds about 3' from the walls of the room and to 
fill the space between the screed and the wall, at the 
same time turning the mortar coal up the wall to form 
a smootli base, finished against the plaster wall and 
about S" thick. The floor was leveled by workinj; a long 
straight-edge across the, screeds, depending upon them 
to level the 2' border accurately. After the border was 
placed it was a simple matter to fill the field, which was 
done as soon as the border had set sufficiently to act as a 
guide for the straight-edge. 

The concrete floors were treated with a liquid hard- 
ener, to prevent annoyance from dusting. 

A local scarcity of sand, at the time the work was 
done, prevented the use of the ideal mixture. It was 
necessary to use a very coarse, almost gravel mix, to 
approximately the floor level, and to use a very light 
coat of fine mortar placed immediately following the lay- 
ing of the coarser material, and thoroughly worked into 
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the outfit of steel forma or molds, aa they arc called, 
depends only on the size of the crew and the speed of 
conatruction Jcsired. As shown in Fig. 15, the process 
includes the removal of plates on the finished well and 
resetting and refilling the platea in front. If a stiff 
mix is used, and tamped in place, somewhat like that used 
in the usual concrete block, the forms can be removed at 
once, but with "quaking mix." which produces a stronger 
concrete, it is found to be necessary to leave the forms 
on the wall from two to three hours, according to weather 
conditions and to protect the newly cast wall from rain. 

Fig. 6 shows the light scaffolds which wtre used 
on the short runs of wall and wherever the heavy qeaffold 
and wheelbarrows could not be used to advantage Coal 
hods were used to place the concrete in the forms, four 
of these carried in a barrow. The concrete cannot be 
placed at as low a cost as where wheelbarrows or spouts 
can be used, but tlie cost of building a tower and moving 
the chutes for this wall work made it more expensive 
than the hand placed material, owing to the small yard- 
age involved. 

WiNuow Frames asd Other Dktails 
All frames were built up on the job. In Fig, 17 ia 
shown a vertical section through the window head. 
A strip of tin is tacked to the yoke and extends up into 
the concrete. This makes a joint that is airtight as well 
aa watertight. 

A plan cut through the side of the window frame is 
also shown. The sash weight box is formed by tacking 
a channel shaped metal strip to the pnlley atile. The sill 
and the yoke are cut long, so that this metal weight box 
has a secure nailing top and bottom. On account of the 
channel shape of this roetal weight box, it makes a very 
rigid frame and is at the same time lighter and less ex- 
pensive than the usual wood frame. (See Fig. IS.) 

The frames were made up with a reveal strip tacked 
on in place of the staff, as shown in the detail. These 
temporary reveal strips built the framea out to the 
thickness of the walla, so that the frames complete were 
set in the steel forms at any point desired, and the con- 
crete poured around these frames, making a weather 
tight joint. By the use of this simple metal weight box 



ing in (he sill recess, which furnish a secure bond 
(Fig. 19). 

The outside wood sill is applied after the concrete sill 
ia finished and is so arranged as to extend down and 
cover the joint between the main wood sill and the con- 
crete. This outside wood aill is set with a white lead 



joint. While time is the best t«9t of new structural 
details, such, for instance, as this wUfdow aill, it seems 
quite possible that it will eliminate one uf the difficulties 
in concrete house building — tjie making of waterti^t 
window sills. The brick in the usual wall are su porous 
that they absorb any water that beats in under the sill, 
but the concrete does not take the water so ffejely and 
this accounts perhaps for the fact that windows io, some 



' the wood work, which is sure to shrink, is reduced to a 
minimum when the concrete is poured around tlie win- 
dows. The temporary reveal strips are removed and the 
staff strip is applied. This serves both as a finish and 
forms the saah runway. The stucco was finished up 
against the staff. The reveal strips were made of y^' 
cypress, so that they were used over and over again. 

A .sill detail is shown, with a drip under the saah. The 
temporary reveal strips extend down below the wood 
sill and form a recess. The finished concrete sill is 
aftcrH-ards molded in place. Wires are left project- 
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of our concrete houses have given trouble frou leaks. 
As a rule the frames are much more nearly weatherproof 
in a concrete wall than in a brick wall. 

Fluth Trim — All of the interior finish in these concrete 
houses is set fluah with the plaster, instead of project- 
ing as is the usual custom. This reduces the woodwork 
to a minimum and the flush finish largely eliminates the 
duat catchers. The woodwork receives the firat coat of 
stain before it is put in place. It was the original in- 
tention to eliminate all grounds, as plaster board was 
used, applying the sand finish flush with the cashig. The 
trim would without doubt be smeared over with plaster 
to some extent, but it was proposed to follow the plas- 
terers up, cleaning off the trim, then to apply a second 
coat of dark stain, which would cover up any stained 
parts, and finally to apply the band mold, much as a 
picture mold ia put up in finished condition. The wood 
base is also put uQ flush with the plaster, and the band 
mold extends along the top of the base and mitres up 
and around the doorways. The usual projecting stool at 
the windows has been omitted. 

All exterior walls were furred with I x 2's, 16" o. c. 
Furring strips were secured by nailing direct into the 
cinder concrete walls. 
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sq. yd. The stucco was machine mixed, which enabled 
one man to tend two plasterers. 

Interior Trim — The interior trim is chiefly of oak, ex- 
cept that all doors and window casings are metal.' The 
door jambs were set before plastering and protected with 
building paper. 

The casings of all openings consists of a hollow sheet 
metal molding,' costing about 5c per ft. and applied in 
approximately the same time as wood window and door 
trim. The metal is readily cut with a hack saw in a 
mitre box, ana the mitre cut by a few taps of the ham- 
mer coped against the member which it joins. The trim 
is all in place before plastering, and filled in by the 
mortar, forming a rigid and perfectly molded edge. 
Window stools are fitted around the metal trim, which 
is either painted the same as the plaster of the wall or 
in a contrasting color, as desired. 

Costs 
Exact cost keeping on a small job, without an office 
organization behind it, is notoriously difficult. The costs 
given here are from carefully kept records of labor, 
while material costs have been apportioned as exactly 
as possible. No charge has been made to cover overhead 
or depreciation, except as noted. The costs given deal 
in detail only with concrete work. Charges for lumber 
are admittedly arbitrary and unexact, since most of the 
form lumber was repeatedly used in various ways, and a 
considerable amount finally salvaged and used for minor 
partitions, ceiling joists, etc., and some remains on hand. 
Probably only about half of the rough lumber bill should 
be directly charged to concrete work. 

EaClPHENT 
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It Is difficult to place a depreciation charge on equipment 
and lumber, since much depends on future disposition of It, 
but a tentative charge of ?*78 would seem ample to cover tools 
and rough lumber not actually utlliied later at full value. 

Bill or Rouou LuMua Pvichased 
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Reinforcing steel was purchased for a lump sum and cost 

delivered to job SSIO.OO in addition, to which BOO lbs. of No. T 

SWanlied wire was used, principally for wall ties, and cost 
).00. 

Detroit felt the labor shortage in 1916 more than most lo- 
calities. TTie good men were employed, and it was practically 
Impossible to pick up a temporary force of either laborers or 
mechanics. 



The foreman, who is a thorough mechanic In wood, eoncrete 
and plaster, received ST.OO per day. One American, without ex- 
perience, but willing to learn, operated the wall machines and 
later was general "handy man" at 35c per hour. The one good 
laborer secured was paid 30c and later 35c, and other laborers — 
"bums" picked up from day to day — received 30c per hour. 
'nie writer weu a-ble to put In an occasional day at tiroes of 
need, mainly on form work, and time was charged at 60c per 
hour for such work. 

How Laboi Cosn Webc Kift 

Labor costs were kept foy the foreman on a ruled sheet of 
cardboard bearing the names of workmen at the left, with the 
rate of pay, A series of columns was headed with the different 
kind:! of work being done for the week, represented by the 
Kbeet. and each man's time entered each night. It was a simple 
matter to arrive later at labor costs for each item by a sum- 
mary of the Job sheets. 

While not absolutely accurate, the system Is simple and will 
serve for most small jobs. 

Material charges are approxinuite, hnsed on a daily record 
of cement ronsumjitioii, and checked by a sumnuiry of sand 
and gravel bills. 

Five cars of gravel were received, graded for use with the 
proper amount of sand. It was teamed two miles over con- 
crete roads, and cost approximately ft2.1S per yd. at the Job. 
Nearly another car of gravel was purchased locally and av- 
eraged SJO per yd. Some sand for stucco and plaster was 
bought at t^.W per yd., but a local sand famine maide it neces- 
sary to pay C3.50 per yd. for about 3S yds. to complete the 

Cement was bought (345 bbls.) early in 1916 and cost on the 
Job 91.80. About 30 bbls. were bought later locally at s higher 

Concrete for walls was mined It6; for floors, l;5 with 10% 
liydrated lime. All concrete is assumed to have cost $V.19 per 
cu. yd. for materials on the Job. 

SUHHABT or Com OF COKCKXTE WoMX 

Based on the foregoing prices and conditions, the following 
costs relating directly to concrete work have been compiled i 
Cora OP DocBix V Walls 

The double f walls cost, rough, n36.», or W.lSSfi per sq. 
ft., for concrete and labor as follows; 

There are 5.100 sq. ft. ot wall area guper., with which Is Included 
the im ft. of y aotid wall of atalr partition. Net area, oil openEnn 
deducted 4,4S4 Bq. ft. 

The concrete loluiae !■ 1II.9 cu. yds. Material cost {except steel 
and ties). IMT.it. Latior cort. tUS.SS. Total, tSM.tl. Unit ooats: 
Per cu. yd. of concrete In wall. IT.7T: per aq. ft. super.. 10.1819 per 
sq. rt., bet tic. RelnforclnR steel and wire ties add svproilmately 
Ic per sq. ft. super. Stucco cost tn.lltS per sq. ft. auper. 
Cost or Floou 

BattmgHl Floor—The ba-wmenl floor is 3" thick. There are 
998 sq. ft, or T/i yds,, concrete, coating 831-13, I^bor to place. 
9B8.45, Total, 869.57 — approximately 7c per sq. ft. 

first FJoor— Total cost of first floor, *il3.ee, or 90.SBS per 
sq. ft., divided as follows: 
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Materials — 

lOH cu. yds. concrete 148.58 

600 6" clay tile at 8.dc each 58.10 

Steel (apportioned approx.) 55.00 

Form lumber (charge est.) 10.00 

Total materials cost 1151.08 

Labor — 

Building forms, tile and steel placing, and wrecking $28.20 

Placing concrete 82.40 

Total labor $60.80 

Second Floor — The cost of the second floor was $224.03, or 
$0.29 per sq. ft., made up as follows: 

Area, 840 sq. ft. — 

Materials (as for first floor) $151.78 

Labor (cleaning forms, splicing shores, setting forms, tile 

and steel) 41.05 

Placing concrete (elevator in use reduced this item) 20.40 

Total (20c per sq. ft.) $224.08 

The Roof Slab 

Roof Slab — The cost of the roof and cornice was $497.86, or 
$0.39 per sq. ft., made up as follows: 

Area, 1,800 sq. ft. Material — 

.22 cu. yds. concrete $91.80 

%i,loo clay tile 97.85 

Steel 90.00 

Lumber — charge 20.00 

6 yds. mortar at $6.00 per cu. yd 24.00 

Total material $822.65 

Labor on forms (including cleaning and wrecking) — 

Tile and steel 1106.58 

Labor on concrete 68.68 

Total $497.86 

Porch Floors— The ST porch floor slabs cost $117.06, or $0,172 
per sq. ft., divided as follows: , 

The front porch floor, two back porch floors, and roof slab total 
680 sq. ft. 

There were used lOH cu. yds. of concrete $41.50 

The lumber, steel and mortar top are estimated as 20.00 

Labor cost for forms and concrete 55.58 

Total labor and material $117.08 

Labor Costs of Details — The cost of small details is so large- 
ly in labor, and the yardage of concrete so small, that the fol- 
lowing notes may be of interest: 



Tub Chimney 

The chimney was built along with the wall, and an amount 
equal to the wall area displaced is included in wall costs. It 
is estimated that SVa cu. yds. of concrete and ^0.00 labor rep- 
resent the extra cost of chimney, exclusive of flue lining and 
special work on fireplace. 

4 

Fireplace 

The fireplace forms were built by the writer and hte finish- 
ing was done by him. Exact time not kept, but $15.00 should 
about cover. 

Stucco 

There are 412 yds. of stucco applied. Material $60.00, labor 
$125.58; total, $185.58, or 45c per sq. yd. (This does not inchide 
the back porch, which will be finished by the writer personally 
to his individual ideas. Its estimated cost is, however, included 
in the total cost figure given earlier io this article.) 

Stairs 

There are estimated to foe about 7 yds. of concrete in all 
. stairs. The labor cost was: 

Cellar stairs (no nosing and including landing placed on earth 

fill reinforced) 120.80 

Stairs to second floor (brick steps — Fig. 12 — terraxzo post and 

rail) 42.80 

Stairs to roof (concrete, with nosing) 81.70 

Steps of front porch 8.40 

Steps of rear porch 5.25 

Total $108.45 

MiSCELLANBOUS 

Building and rigging construction tower and elevator 121.80 

Septic tank (single chamber, not including excavation) 26.00 

Placing forms and finishing hood over grade door 7.00 

Setting windoiV and outside door frames 51.80 

Placing window and door exterior molding 0.65 

Concrete window sills 18.21 

Concrete door sills 4.65 

Total 1140.18 

Finish Floors 

Labor and material for concrete finish floors and base cost 
approximately 10c per sq. ft. 



50 Double Wall Houses for Carnegie 

Employees 



Fifty five-and six-room houses^ with double, 4?" con- 
crete walls, are being built by the Carnegie Steel Co., 
close by its Steelton plant. Youngs town, Ohio. [Since 
this article was published, in 1919, the completed work 
was found so satisfactory as to warrant the construc- 
tion of a still larger number of houses of the same type 
of construction for Carnegie employees. — Editor.] 

Ground was broken August 30. The first concrete 
footing was poured September 6. Rains, inclement 
weather, and holidays held up construction for 25 days, 
yet when the concrete work was stopped for the winter, 
November 26, the walls of 25 houses were up and a 
start made on 10 others. 

This work was handled under most interesting condi- 
tions from the concrete man's standpoint. An appro- 
priation for the work was made by the Carnegie Steel 
Co. July 25. Previous housing work had been chiefly 
in frame construction, and plans and specifications for 
frame houses were given to contractors August ^. Bids 

*From Concrete, Jan., 1019. 



were received from various contracting companies August 
19 for frame houses, and all bids were rejected on ac- 
count of high cost. In the meantime, one. Van Guilder 
type double wall concrete house had been built near one 
of the Carnegie plants, and on the basis of that experi- 
mental house the type of the new house group was 
changed by the company officials from frame to concrete. 
It was decided to build the houses with the steel com- 
pany's own organization, under J. H. Grose, district 
superintendent. A contract was let to the Van Guilder 
Double Wall Co., Rochester, N. Y., covering merely the 
labor on the foundations, walls and footings, using 
double wall machines in the work. 

The plans are practically identical for each size, yet 
are reversed for variety, and some built with the short 
dimension facing the street and on others broad side 
to the front There is also a considerable variety in 
roofs and in porches and entrance detail, as shown by 
the accompanying illustrations from detailed drawings. 

The walls of the structures are two 4" walls with a 
2i/^" air space between. Brick work has been entirely 
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eliminated. The flue lining 13 carried up to the top of 
the chimney in concrete. All concrete in walls has been 
placed by ordinary labor, with the exception of one ma- 
chine operator in each of six crews of eight to nine men 
each. 

Herewith is presented the estimated cost of these 
houses, as made by tlie Carnegie Steel Co. organization. 
The figures have all been checked with the contracts let. 
These contracts include excavation, concrete walls and 
footings, plastering and stucco, roofing and sheet metal 
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this mix, which was composed of 1 part cement^, 1 part 
slag sand, 1' part river sand, and 4 parts slug, using 
the Carnegie Steel Co.'s slag. The aggregate ran from 
1" down. The concrete work has been done under the 
most disadvantageous conditions, particularly as to labor. 
Concrete work was started September 6, Dr. Santee 
bringing to the job eight Van Guilder machine operators. 
Dr. Santee's own comment on the labor situation is 

"When I attempted to get men in Youngstown it was 
floaters, boozers, and pensioners principally. I hare 
had, all told, 1 18 men on the job, and have culled a force 



work, painting, wiring, plumbing, heating. Carpenter 
work is being done under Carnegie supervision, and will 
be below the estimate given. Masonry work is by the 
Carnegie Steel Co. organization also. It will be noted 
that the totnl cost of a 6-room house appears in the esti- 
mate as $3,759-G-i; the total cost of a S-room house as 
$3,550.00. 

The work on these houses has been standardized to 
a very great extent. There is an economical and uniform 
bathroom layout; minimum amount of labor and material 
used. Staircases arc alt framed in the mill and will fit 
any house, either of 5 or 6 rooms. There is a built-in 
kitchen equipment the same for each of the various types 
of houses. One dimension of every house in the group 
is the same. 

By way of comparison it is interesting to consider the 
Carnegie company's tabulation of the estimate sheet on 
the original frame house proposition. There were nine 
bidders and six separate types of houses bid on. The 
average cost of the six types of bouses under the highest 
bidder would have been $l,57d. Tlie low average was 
$^^,104. The average of all the bids on all the houses 
was $t,.'i8'i. It was these bids for frame construction 
which led the company officials to change to concrete, 
witli the result that six-room houses are to be built for 
$3,759 and five-room houses for $3,550. It must be 
borne in mind that while these total costs are referred to 
as estimates, they are actually based on absolute con- 
tract figures as noted in Table I, and on estimates of 
force account items, the largest of which — carpenter — 
is coming under the estimate. 

Outside walls are of two-coat stucco. Floors and roof s, 
the latter covered with asbestos cement shingles,' are of 
frame. Plaster, furring being unnecessrfry, is applied 
direct on the inside of the double .walls. 

The concrete used on this work was particularly com- 
mented on by Dr. E. M. Santee, who is in charge of 
the work of concreting for the Van Guilder Double Wall 
Co. He said he never used a mixture which worked 
better in a wall machine, and stood up better when the 
machine was removed and shoved along the wall, then 



'Hie equipment used is exceedingly simple — six wall ronchines 
(one of them shown at 2), in wliich two 4" walls, 9" liigh and 
about B' long, are molded at one operation. At 1 is shown the 
angle Iron braced at corners, by which true lines are main- 
tained. 
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of %% that 1 hai 
able to put on 



e never had surpassed. I was at no time 
eight cre^s. as originally intended, but 
have had sis crews do more work than was planned origi- 
nally for eight. We paid off every Saturday and never 
succeeded in getting more than half the men back Mon- 
day morning." 

Equipment used is not extensive. Four Jaeger mixers' 
were employed. Each of the six crews, which was the 
maximum working at one time, consisted of eight men 
while the work was going on at tlie first story, and nine 
men in a crew when it had been raised to the second 
story level. Concrete was carried in palls, four pails to 
a wheelbarrow, on runways, but passed up by hand to 
the higher levels. In order to speed up tlic work. Dr. 
Santee oiTered a bonus of 30 cents a course for each 
course in excess of four courses put in by a crew in a 
day. The record made was nine courses in a single day. 
It was possible to put in only two or three courses on 
one house, and then go to the next one. Sixteen- houses 
were kept under construction in this way at one time. 
The last of the concrete for the season was put in No- 
vember 36. It wa-i necessary to pay common labor as 
high as $4.00 and ^.'i.OO a day. Occasionally $700 ma- 
chine operators were used to wheel concrete. The op- 
erations and progress are shown in the accompanying 
illustrations from photographs. 
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An Example of Fireproof Residence 
Construction at Kansas City, Mo.' 



The subject of this article is the residence of F. L. 
Williamson.^ It was inevitnble that Mr. Williamson's 
close contact with the cement industry should huve im- 
pressed upon him the value of concrete as a residchce ma- 
terial. The plans are by Shepard and Belcher, archi- 
tects, Kansas City, and the concrete structural features 
were designed by the Trussed Concrete Steel Co.,^ which 
furnished the reinforcing material. 

Study of the plana shows the house to be 68' wide and 
6S' deep. The basement is fully utilized, containing a 
fireproof garage, man's room, laundry and work room, 
besides space for the heating plant and for general stor- 
age, A reinforced concrete cistern occupies the entire 
space under the front porch. The feature of the first 
floor is the large living room, with its heavy beamed 
ceiling. 

The first floor also contains a library, dining room, 
kitchen and two spacious porches. The second floor pro- 
vides two large sleeping porches in addition to sleeping 

Construction Details 
It is obvious that in a building of this kind details 
must be very carefully planned in advance or considera- 
ble annoyance will occur. All electric wiring was located 
in conduits which were placed before pouring the slabs 
and walls. Chases were left for vertical pipes and con- 
duits and such pipes as are subject to variations of tem- 
perature were carefully wrapped with asbestos paper 
and then insulated before the wall was plastered with 
cement mortar. The first and the second floor finish in 



' Portland Cement Ca„ Kansas 



the principal rooms is 1 '/^" oak nailed to strips embed- 
ded in the concrete. The kitchen and the servants' room, 
basement and third floor slabs are given a granolithic 
finish, as are also the basement stairs and the stairs from 
the second to the third floor. The enclosed porches are 
floored with Adamantile* and the open porch at the front 
is floored with red concrete tile 9" x 9", set with black 
mortar joints. It will be noted that this porch is really 
the roof of the l6' x 32' concrete cistern. The water 
from the cistern is pumped by a lift actuated by city 
water pressure to a reinforced concrete tank in the attic. 
The attic floor slab forms the bottom of the tank. The 
ceiling of the library is furred and all ceilings are plas- 
tered with Keene's cement, but the walls are plastered 
with Portland cement mortar. 

The exterior finish is stucco direct on the concrete 
wall, the rough concrete surface forming an excellent 
key. The body of the stucco is rough-cast, hut smooth 
borders are left around the windows at the sides of the 
building, which give a very attractive finish. At either 
side of the main doorway and at the corner of the second 
floor sleeping porches ornamental cast stone were used, 
as can be best seen by an inspection of a detail of the 
main entrance, shown elsewhere in this issue. This 
ornamental work was cast on the job in plaster molds. 
The molds were set in place and the rough concrete 
placed around them, together with the proper reinforcing. 
The fireplace on the north porch is of Caen stone and 
extends from floor to ceiling. The fireplace in the 
library has a Caen stone facing with a wood mantel. 
Interior Trim 



The trim of the first story is oak; the second story 
has white enamel and mahogany finish. The wall dec- 



orations are entirely of while lead and oil opp^'^d di- 
rectly to the plaster. The windows ore neatly all case- 
ments, opening out. 

Construction 

Work was started October, 1914, and the building was 
completed ready for occupancy the first week in July, 
3915. 

Reinforced concrete footings 13" deep were placed 
under all walls. On tliis footing, work was started with 
hollow wall machines, building a 4" outside and a 6" 
inside wall with a S^/^" continuous air space. As will 
he seen by the illustrations, the front of the house has 
a very heavy water table extending well below grade. 
This projection was built with the hollow wall machine 
by running the inside wall first and then going over the 
wall a second time with a wall machine haying the core 
removed and building a \2" wall at the proper height. 
The machine was set back i" to form the double water 
table effect and later another V to bring i^ to the final 
wall thickness. Flower boxes were cast on this base 
under the windows in the two front porches. 
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Floor$ — Basement wall* were broujrht to the level of the bot- 
tom of the first floor slab, the outer wall being continued to the 
top of the slab, the inner wall being lower by the thickness of 
the slab. Forms were then placed and the flrst floor poured. 
It will be noted that the main partition in the basement and 
at the end of the living room in the upper stories are also of 
double wall construotiun and support the floors. Other par- 
titions are of metal lath on metal Ktuds, plastered with port- 
land conent mortar. Aliove the level of the flrst floor the wall 
was reduced to two 4" walls and eontainued at that tliiclmess 
for the two remaining stories. The second and the third floor 
slab were poured as the wall reached their levels. The second 
floor slah is supported on the Inside wall and the third floor 
slab is cantilevrred to form the eomice as shown in the section 
at Fig. 1, with the gutter molded directly in the slab. It will 
be seen that a suitahle atiutment for the rafters is also formed 
on this slali. The frame for the roof is of wood, being prac- 
tically the only woodwork in the building aside from the trim. 
The roof is covered with red concrete tile, which form not 
only an attractive but an economical and exceedingly durable 
fireproof roof. 

The long beams which support the floor of the living room 
and also span the corresponding space on the sccdnd and third 
floors, are of reinforced concrete ly x I'V" in section. A 
detail of this heam is shown in Pig. 9, just above the basement 
plan. The first and the second floor slab on these beams are 6* 
thick, rdnforced with No. 6 KIblie<t metal. Other structural 
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floors aw of flat slab construction reinforced with ribbed meUl 
and varf in thickness from V to GVi'i according to area. 

The concrete was of cement, sand and 1%" crushed stone. 
It was mixed in a Jaeger mixer, with 4^ h. p. engine 
located In the basement. A wooden charging hopper was filled 
through one of the basement windows. From the miiter the 
concrete was handled in wheelbarrows which were elevated 
on a lift operated by a hoist on the mixer. The lift was located 
in the stair well of the rear hati, the stairs being omitted 
until all other concrete was placed and were then built from 
the top down. Details of the stair construction are shown in 
Fig. 5. 
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Con Data 
As competitive bids were not taken, exact comparative data 
are not available. It is the owner's belief, however, that the 
building cost less than it would have, had the wall construction 
been of stone or of brick. Um'l wall costs are given as fol- 
lows by George E. I^wis: Crushed stone, $1.50 per cu. yd.j 
snnd, S3.00 per ru. yd.; cement. S1-2S per bbl. The machine 
operntors were inexperienced and were brolien in on this job. 
All concrete walls taken together, including the heavy base- 
ment walls, cost 19 cts. per stj. ft., including supervision. The 
V double wall figured separately cost 15'/^ cts. per sq. ft. 
This is exclusive of the stucco flnisli. 




Concrete, Boulders and 

Casements, Features 

of Waco House' 

The attractive residence of L. Williams at Waco, Tes., 
which waa designed by Edward H. Reed, architect, 
Waco, and built by Harris & Hewitt, contractors, Waco, 
is far from looking severe or cold. 



iking s< 

CoNCTBUCTION 

Its walls were built with a double wall machine. 
The exterior of the house is finished in portland ce- 
ment stucco, and the interior is plastered direct to the 



concrete wall, without fear of dampness, owing to the 
double construction. ^ 

The builders have ilemized the cost of the house, ex- 
clusive of the slate roof and oak floors, which were fur- 
nished under separate contracts. These costs are based 
on the following wage scale; Plasterers, 87'/^ cts. per 
hour; painters, 50 cts. per hour; laborer.^, 25 cts. per 
hour; carpenters, 50 cts. per hour. 

" '~ ' DK TAIl .g ciy ClMT 

Bxcavatlnt | tis.u 

Concrete walls and rootiniFs l.oss.go 

Brick and cobblestone 300.00 

Plaster. sIikco and concrete Ihtors l.Wt.oo 

Tile for bathroom st.oo 

Iron IB.oo 

Wiring idT.OO 

Tin and healing WV.OO 

Hardware toa.oo 

iMbor on carpenter work l.Mt.Oo 

Mill work and labor 1,100.00 

Lumber ....,...,....,,,... .,..,.. ........ .......... . . ].fiS5.00 

Pnlntlnt 700.00 

Plumblni MO.oo 
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Fio. 2 — Flooe Plans and 'East Elevation, Mr. Holland's House, Which Was Originally Designed for Hollow Tii^ 
AND Subsequently Changed f'or Concreti: 
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Fig. 4 — Filling Holes in Wall Left by 
Form Spacers « 
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Fig. S — An Idea for the Decorative 
Treatment of a Morrill System Wall, 
Suggested by the Architect, Howard 
Greeniey — The Shell Bosses Being 
Particularly Appropriate for a Sea- 
shore Dwelling 
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Fig. 6 — Window Detail^ Payson House 



house. Pipe separators were used between the steel 
forms. As these were driven out, 1^/4" holes were left 
through the walls^ and these were employed to secure 
light steel scaffold brackets, which were raised as the 
work went up. Into these holes, which were spaced 
just 24" o. c, wooden plugs were driven, to which 
furring strips on the inside of the wall were spiked. The 
holes were then filled from the outside by an ingenious 
plan, which is shown in Fig. 4. A piece of pipe about 
15" long was fitted with a plunger^ rod and handle. 
This "gun" was filled with a cement and lime mortar by 
dipping the pipe well down into the pail of mortar and 
drawing up the handle. The end of the pipe was then 
inserted in the hole and the plunger used to force in the 
mortar. 



As a slight pattern is left by the stceS forms on the 
walls, and the pipe holes come just where these squares 
join, the architect, Mr. Greeniey, proposed to adopt 
this pattern as the basis of a decorative scheme by cov- 
ering the holes with small pre-cast ornamental bosses. 
Fig. 5 shows how, in this way, a decorative effect may 
be obtained. The owner in this case preferred a stucco 
covering. 

Fig. 7 shows the method employed to put in the second 
story floor joist, as there was no offset in the wall at 
this level; 2x4 pieces were bedded in the wall as the 
concrete was placed. To these nailing blocks a strip 
or ribbon was spiked at the proper level to catch the bot- 
tom of the floor joist^ and the furring strips are nailed 
up under to give support to the ribbon. Wall anchors 
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75 Dwellings of Monolithic Concrete 
at Claymont, Del." 



E Hoi 



s Plans 



Seventy-five dwellings, walled with monolithic con- 
crete ore included in a 187-Iiouse group for the General 
Chemical' Co. at its Marcus Hook plant, Claymont, Del. 

The site is on tlie high land overlooking the Delaware 
River, 7 miles from Wilmington, giving the community 
its name — Overlook Colony. The project is being car- 
ried out under the direction of Robert Painter and Dr. 
C. F. Ford, of the service department of the chemical 
company, and T. V. Fowler and W. H. Anderson of the 
eng:ineering department. 

John Nolan, landscape architect, Cambridge, Mass., 
laid out the property. The houses were designed by 
H. Enol Coffin, architect. New York City. 

PartAof the property has been laid out for detached 
dwellings. For the less expensive houses the grouping 
plan was adopted, building several houses in a block. 
The 75 concrete houses have been put up in solid rows. 

TvpEB OF Construction 

The different types of wall construction used at 
Overlook Colony are as follows; (1) reinforced concrete 
with stucco finish; (2) T. C. tile with stucco finish; (3) 
metal lath on metal lumber with stucco finish; (4) brick 
veneer over wood frame and sheathing; (5) stucco on 
metal lath over wood frame and wood sheathing. The 
party walls between dwellings are of terra 'cotta or con- 
crete. The exterior walls of all are of fireproof or at 
least fire-resisting construction. 

Part of the concrete walls was put up by the use of 
wood forms qnd part of the work was done with steel 
forms. 

Data compiled on the various types of construction 
showed that concrete walls cast in steel forms cost con- 
siderably less than for (he tile walls. The ixincrete 
walls made in wood forms cost slightly more than tile 

The floors in the bath and toilet rooms are of concrete 
with a cement finish. The floors of the living room and 
kitchen are of wood, laid over cypress sleepers, which 
are bedded in a cinder concrete slab. All of the houses 
have the second floor construction of the usual wood type 
on wood joists. 

■From Concrete. Jan.. IBK. 



The reader will note that the houses are all planned 
to be but two rooms deep ; they are simple and straight- 
forward; the houses as well as the rooms are nearly 
square. 

One chimney serves for two dwellings. One plumbing 
stack also serves for two dwellings. Thei/e -is a mini- 
mum of hall space. Fig, 3 shows the plans of the four- 
room type of house-^the first ffoor has the living room 
in the front and a combination dining room and kitchen 
in the rear. Fig. 4 shows the plan of the concrete 
houses, of which type there are 73. 

The living room is at the front — the kitchen is at the 
rear — the bathroom adjoins the kitchen. The houses 
as built have the range located nest to the bathroom, so 
that all piping is reduced to a minimum. In on^er to 
save space, a short built-in enameled iron bathtub is 
used. This tub is only S' to 4' long, and is built in the 
space between the bathroom walls; the plaster finishes 
down on the rim of the tub. The second story hps three 
bedrooms, making these five-room houses. 
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The largest of the houses in the Colony group are of 
the six-room type, shown in Fig. 5. In the first story 
there are living room, dining room and kitchen. In the 
second story are three bedrooms and bathroom, which 
makes a six-room house. 

The concrete houses are built to fill the nt>ed for 
housing the families of the unskilled workmen. The 
rent for a four-room house is $90.00 ; for a five-room 
house $25.00, and for a six-room house, $.10.00. In or- 
der to make the rent as low as possible, the four and 
five-room houses have been built without cellars, to be 
heated by stoves. Concrete boxes for keeping fuel are 
located just outside the kitchen doors. For the heating 
of the bedrooms, double registers are located in the ceil- 
ing of the first story, which connect with rooms above. 
Stucco Finish 

After pointing up the walls the finish was applied in 
a single coat of stucco, mixed one part Atlas White ce- 
ment to two parts white sand. The average thickness 
of this coat is ^^". It was applied with a trowel in Hie 
usual way, and was followed by going over with a trowel, 
dragging the edge so as to leave the surface with a 
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texture somewhat like tapestry or wireeut brick. The 
result is a somewhat rough finish, which affords consid- 
erable variety. This single coat of rough stucco makes 
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perhaps the least expensive, permanent finish wliich C^u 
be given to a concrete wall. The rongh texture does 
away with the difficulty from crazing, which is almost 
sure to show in a smooth trowel finish of rich mix. The 
rough finish also covers any slight twist in llie wall 
surface. 

Variety in Slate Roofb 

The roofs are .ill covered with random width s;a green 
slate of variegated shades. This gives considerable life 
and color to the roofs and takes away the dull uniformity 
of a row of black slate roofs. 

Construction 

Trench Foundations — The concrete houses are built 
without cellars. For the foundation trenches, 3' 6", 16" 
wide were cut in the clay (see Fig. 9). As soon as 
the trenches were completed screed boards were set 8' 
apart across the trench. The trenches were then filled 
with concrete, the top was worked off level with a 
straight-edge resting on the screed boards. The founda- 
tion was then complete, ready to receive the first course 
of the steel forms for the first story walls. 
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Fig. 10); the form board, with the beveled blocks al^ 
tached, was set in the steel form at the required level. 
Quarter inch wire anchors were bedded in the «al1 and 
left with ends projecting. When the wood floor joist 
were put in place these wire anchors were spiked to the 
ends of the wood joist. 

Fig. 11 shows a vertical sectibn through the party 
walls and chimneys. The flues are started jnst below 
the second floor beams. The flue from the kitchen range 
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Grouting Slonet — In a porti 
stones weighing from 10 to 20 11 

concrete a< the trenches were filled. The mixer was set 
up beside the trenches, so that the concrete was spouted 
direct. The mixer was moved along as the work pro- 
gressed. 






Bearing for Floor Beams 

The first story walls are 8" thick, dropping back to 6" 

at the second story. In order to get a 4" beitring for 

the floor joists, and to form the offset to the 6" wall, 

beveled blocks, l" x 8" were tacked lo form board (see 



is carried across the bathroom in the shape of A hollow 
reinforced concrete beam. All flues have terra cotta 
linings. 

.Cinder Aggregate — Concrete for walls has crushed 
cinder aggregate; the loads are extremely light in this 
case, the maximum being 102 lbs. per sq. in.; whereas 
samples of the cinder concrete were tested to stand 1,300 
Ib^. per sq. in. when 90 days old. Here, as in many 
manufacturing sections, cinders are a waste product and 
the only cost is that of hauling, whereas gravel and 
crushed stone cost $S.20 per ton on the job. The cin- 
der concrete has a slightly porous surface, which gives 
a good bond for the one coat of white cement stucco 
finish. All interior furring and finish has been nailed 
direct to the cinder concrete wall, thus eliminating the 
need for wood nailing blocks in the concrete or of plug- 
ging the walls. The mix used for part of the work was 

1 part Atlas cement, ly^ parts sand, S parts cinders. 
This was changed to 1 :3 :i, which proved amply rich for 
these light house walls. 

The Wood Form Work—Oa that part of the woric on 
which standard steel forms were not used, panels were 
made of %" square edge N. C. pine sheathing, nailed to 

2 X 4's, 24." o. c. These panels were set up two sections 
at one time and wired together. The concrete was 
poured in any section, 5' in length, and allowed to set 
before the top section of forma was filled. Tht:y were 
then removed and reset and the second story walls 
poured. The concrete was mixed and spouted by a 
Jaeger outfit, as shown in Fig. 12. The miser and 
spouting outfit was set on a high platform, so thai Vy the 
use of rollers the whole outfit could be moved alr'ng as 
the work progressed. 

The Steel Form Work — In the work done witS the 
steel form outfit quite a different procedure was fol- 
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tions. One crew would be plastering, another trimmings 
and still another crew would be hanging doors and sash. 
And so on to painting, cleaning and locking the door of 
the finished house. It was intended to standardize the 
work of each crew, and allow it to continue doing that 
same work on house after house, so as to make a sub- 
stantial saving in t])e labor cost as well as speed ap 
the job. As the work was originally laid out, it was 
estimated that after the work was well started the 
houses should finish out at the rate of one house every 
two days. 

' By this method of building concrete walls, the mixing 
and placing is mnde a continuous process. The aise of 
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The walls were made by a continuous process of mold- 
ing concrete blocks in place on the wall. One tier of 
steel forms only was employed. In fro:n two vo three 
hours after each course of the forms or molds was 
filled the concrete had set up sufficiently so tnat the 
forms could be removed and reset. Each pair of forms 
or one mold, ns it might be called, made a block 2'2" 
high by 2i" long. The forms were set across jU doors 
and windows. The frames were built out to the full 
thickness of the wall and those frames witc dropped in 
between the forms and the concrete was poured around 
so that all frames were built in as the walls wcii| up. 

The concrete was mixed to a mushy but not :i sloppy 
consistency. The forms were filled with wheelbarrows 
from an inside movable scaffold. The posts of this scaf- 
fold were 4 x 4's, with holes bored 12" o. c. Ledger 
beams were supported by pins throogb the posts at any 
desired level. This moving scaffold was designi-d to be 
carried to such a height above the level of the forms 
that the concrete could be dumped into the fori, is from 
the barrows. The potiring was carried on so that wall 
stepped up one course every 16 feet, so that the ■walls of 
ten houses were under construction at one time. At 
one end the walls were just starting and at the other end 
they were plate high. In this way the job was paid out 
so that the work could be continuous in operation. While 
one crew was putting in foundations, another crew up the 
line was setting second floor joists and a third ciew was 
putting on the roof, while a fourth was installing parti- 
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the outfit of steel forms or molds, as they are called, 
depends only on the size of the crew and the speed of 
construction desired. As shown in Fig. 15, the process 
includes the removal of plates on the finished well and 
resetting and refilling the plates in front. If a stiff 
mix is used, and tamped in place, somewliat like that used 
in the usual concrete block, the forms can be removed at 
once, but with "quaking mix/' which produces a stronger 
concrete, it is found to be necessary to leave the forms 
on the wall from tw« to three hours, according to weather 
conditions and to protect the newly cast wall from rain. 

Fig, 6 shows the light scaffolds which wtre used 
on the short runs of wall and wherever the heavy scaffold 
and wheelbarrows could not be used to advantage Coal 
hods were used to place the concrete in the forms, four 
of these carried in a barrow. The concrete cannot be 
placed at as tow a eost as where wheelbarrows nr Spouts 
can be used, but the cost of building a tower and moving 
the cluites for this wall work made it more expensive 
than the hand placed material, owing to the small yard- 

: involved. 
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Window Frames and Other Details 



All frames were built up on the job. In Fig. 17 is 
shown a vertical section through the window head. 
A strip of tin is tacked to the yoke and extends up into 
the concrete. This makes a joint that is airtight as well 
as watertight. 

A plan cut through the side of the window frame is 
also shown. The sash weight box is formed by tacking 
a channel shaped metal strip to the pulley stile. Tfae sill 
and the yoke are cut long, so that this metal weight box 
has a secure nailing top and bottom. On a<;count of the 
channel shape of this metal weight box, it makes a very 
rigid frame and is at the same time lighter and less ex- 
pensive than the usual wood frame. {See Fig. 18.) 

The frames were made up with a reveal strip tacked 
on in place of the staff, as shown in tbe detail. These 
temporary reveal strips built the frames out to the 
thidcness of the walls, so that the frames compUte were 
act in tile steel forms at any point desired, and the con- 
crete poured around these frames, making a weather 
tight joint. By the use of this simple metal weight box 



ing in the sill recess, which furnish a secure bond 
(Fig. 19). 

The outside wood sill is applied after the concrete sill 
is finished and is so arranged as to extend down and 
cover the joint between tbe main wood sill and tbe con- 
crete. This outside wood sill is set with a white lead 



joint. While time is the best test of new structural 
details, such, for instance, as this window sill, it seems 
quite possible that it will eliminate one of the difficulties 
in concrete house building — the making 'of watertight 
window sills. The brick in the usual wall are so porous 
that they absorb any water that beats in under the sill, 
but the concrete does not take the water so freely and 
this accounts perhaps for the fact that windows ia some 




the wood work, which is sure to shrink, is reduced to a 
minimum when the concrete is poured around tlie win- 
dows. The temporary reveal strips are removed and the 
staff strip is applied. This serves both as a finish and 
forms the sash runway. The stucco was finished up 
against the staff. The reveal strips were made of %," 
cypress, so that they were used over and over again. 

A sill detail is shown, with n drip under the sash. The 
temporary reveal strips extend down below tbe wood 
sill and form a recess. The finished concrete sill is 
afterwards molded in place. Wires are left project- 



Pio. 19 

of our concrete bouses have given trouble frou leaks. 
Aa a rule the frames are much more nearly weatherproof 
in a concrete wall than in a brick wall. 

Flu*h Trim — All of the interior finish in these concrete 
houses is set flush with the plaster, instead of project- 
ing as is the usual custom. This reduces the woodwork 
to a minimum and the flush finish largely eliminates the 
dust catchers. The woodwork receives the first coat of 
stain before it is put in place. It was the original in- 
tention to eliminate all grounds, as plaster board was 
used, applying the sand finish flush with tbe casing. The 
trim would without doubt be smeared over with plaster 
to some extent, but it was proposed to follow the plas- 
terers np, cleaning off the trim, then to apply a second 
coat of dark stain, which would cover up any stained 
parts, and finally to apply the band mold, much as a 
picture mold is put up in finished condition. Tb.e wood 
base is also put uq flush with the plaster, and the band 
mold extends along tbe top of the base and mitres up 
and around the doorways. The usual projecting stool at 
the windows has been omitted. 

All exterior walls were furred with I x 2's, 16" o, c. 
Furring strips were secured by nailing direct into the 
cinder concrete walls. 
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Concrete Walled 

Houses on Long Island 

Sound' 

By Milton Dana Morrill 
Just west of the Long Island Sound shore develop- 



— FiOM A Colo* Dhawi 



terior walls are being finished with a one-coat stucco 
made of 1 part portland cement to 1 part sand, with 
3% hfdraded lime added. The arched lo^a is an 
interesting feature. To take advantage of a natural 
vista toward the sea, the builder was called upon to make 
an archway directly in the corner. An illustration shows 
the ingenious way in which this was accomplished. 

The second house is for W. F. Payson, New York City, 
president of the Atlas Advertising Co. Howard Green- 
ley, who is the architect for this house, has adapted his 
plan and design distinctly for concrete, and in Its char- 
acter has studied the material carefully. Some of his 

details are nf <-snf»'i>i1 inf».-»f 
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Fig. 2 — Fi^ooa Plans and 'East Elevation, Mr. Holland's HousEj Which Was Originally Designed for Hollow Tiij: 
AND Subsequently Changed for Concrete 
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Fig. 4 — ^Filling Holes in Wall Left by 
Form Spacers 
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Fig. 5 — An Idea for the Decorative 
Treatment of a Morrill System Wall, 
Suggested by the Architect, Howard 
Greenley — The Shell Bosses Being 
Particularly Appropriate for a Sea- 
shore DWELUNG 
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Fig. 6 — Window Detail^ Payson House 



house. Pipe separators were used between the steel 
forms. As these were driven out, 1^" holes were left 
through the walls, and these were employed to secure 
light steel scaffold brackets, which were raised as the 
work went up. Into these holes, which were spaced 
just 24" o. c, wooden plugs were driven, to which 
furring strips on the inside of the wall were spiked. The 
holes were then filled from the outside by an ingenious 
plan, which is shown in Fig. 4. A piece of pipe about 
15" long was fitted with a plunger, rod and handle. 
This "gun" was filled with a cement and lime mortar by 
dipping the pipe well down into the pail of mortar and 
drawing up the handle. The end of the pipe was then 
inserted in the hole and the plunger used to force in the 
mortar. 



As a slight pattern is left by the stcei forms on the 
walls, and the pipe holes come just where these squares 
join, the architect, Mr. Greenley, proposed to adopt 
this pattern as the basis of a decorative scheme by cov- 
ering the holes with small pre-cast ornamental bosses. 
Fig. 5 shows how, in this way, a decorative effect may 
be obtained. The owner in this case preferred a stucco 
covering. 

Fig. 7 shows the method employed to put in the second 
story floor joist, as there was no offset in the wall at 
this level; 2x4 pieces were bedded in the wall as the 
concrete was placed. To these nailing blocks a strip 
or ribbon was spiked at the proper level to catch the bot- 
tom of the floor joist, and the furring strips are nailed 
up under to give support to the ribbon. Wall anchors 
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and the wall. 






Fig. 6 shows 
a section 
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through the 
window frame in 



been omitted and the plastering 
returned against the frame with 
a quarter-round to cover the joint 
between the plaster and the wood 
frame. The plastering has a 
rough sand finish, and to do away 
with the sharp corners, these were 



which the usual 
wood trim has 



trary, and on a considerable number of buildings finished 
in this way six years ago there is no sign of the separa- 
tion of the stncco. It appears to be a permanent as 
well as a rather inexpensive way to finish theoe steel 
molded concrete walla. After this stucco was troweled 
on and bad been allowed to stand a few minutes, the 
surface was gone over lightly with a cork float. A little 
water was thrown on with a brush, as needed, wiiile the 
surface was being floated. 

In order to get at the exact cost of this wall finish, 
the time and material used on finishing a surface of 143 
sq. yds.- was kept, no allowance being made for openings. 

Labor and Material. 141 sq, yd». of Stucco— 

4 day, t masons, at t«.SO for 8 boun IT.to 

U dny, t belpers. at tl.DO for 8 houn (.M 

Vt day. t carpenten, at 14.10, acaffoldlnc 4.90 

Total labor ll4.rB 

I bbls. nment, at ll.M 11.81 

1 vd. Birted sand, at tl.OD 8.00 

Total material! 18.81 

Total WI-« 

The total cost of finishing these walls was thus be- 
tween 15c and l6c per sq. yd. 
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IS the plaster was 
i were built by W. G. Wood, South Nor- 



rubbed down 
applied. 

These houi 
walk. Conn. 

The stucco finish on the walls was put on in a single 
coat about ^" thick, applied with a plasterer's trowel. 
The walls were not wet down, but all dry dust was re- 
moved. The wall surface was left smooth by the steel 
forma, and it was at first questioned if there was not 
danger that this thin coat of stucco would eventually 
peel off. Experience, however, seems to prove the con- 
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. Abchitect, Niw Yobic City 



An Architect's Own 
House — Concrete 
Walls and Floors' 



By Milton Dai 



Moi 



William A. Boring, architect, New York City, selected 
reinforced concrete construction for his country resi- 
dence at New Canaan, Conn., although a majority of the 
important works of the firm of Boring and Tilton have 
heretofore been carried out in brick and stone. 



W, G. Wood, a progressive builder of Norwalk, Conn., 
had launched out into poured concrete for r-^idence 
work', as he saw in this type of construction the greatest 
future. Mr. Boring watched the work going on and 
visited the concrete houses after their completion. He 
had to be "shown" and did not adopt concrete without 
due thought and consideration, and from cellar to garret 
in winter and summer he went through the houses which 
Mr. Wood had put up. 

He decided that poured concrete was the construction 
which he .wanted, and as a result he has a permanent, 
fireproof house and he built it at a cost little in excess 
of that of the usual wood construction. 

The plans here shown need little explanation, and the 
illustrations from photographs give one a good idea of 
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spaced 20" o. c. The bouse has a shtngle roof, which 
would appear to be the only vulnerable part. The walls 
were furred for lath and plaster. 

There are many individual touches about the hoaae 
which must be seen to be appreciated. Living room, 
hall and dining room are all finished in dhestnut p/ineling, 
which extends from floor to ceiling, stained a deep brown. 
For the second floor construction the forms were made 
of heavy chestnut plank laid over heavy wood beams 
all rough-aawed; the concrete floor slab was pjt over 
this, but the wood framing and beams were left as a 
finished ceiling, all stained a deep brown like the side 
wall paneling. The effect is very pleasing. Wherever 
in the house there is plastering, a sand finish has been 
given and the tool marks and trowel marks hnve been 
left to give texture to the finish. Hardwood floors have 
been laid over the cement slabs, except in the kitchen 
and the servants' quarters, where the floors have been 
left with a cement finish. The exterior walls have a 
rough stucco finish of white portland cement and sand. 

Besides the house there is a garage und cow harn, all 
built of poured concrete inside and out. 

The cost of the concrete in pince. including alt form 
costs, was about $6.50 per cu. yd. 



the exterior design. As time goes on the house will be- 
come more and more attractive, as the trees, shrubs and 
vines, which Mr. Boring included in the archi'ectrual 
design, mature. 

The house is of concrete throughout. The walls are 
9" thick in the first story, 7" in the second, and 6" 
in the third, with reinforcement, generolly of %" rods 
2*" o. c. The partitions are of concrete 6" and *" in 
thickness. Both walls and partitions were poured by 
the use of steel forms ;^ the floors are of reinforced con- 
crete of the floor-tile construction.^ The slab thickness 
between the concrete beams is i". Beams are 8" deep, 
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Mr. Boring's house is a masterpiece of its kind. In 
its simplicity perhaps lies its greatest charm. One can 
picture how beautiful it will become as the years take ofi* 
the new look and bestow that indescribable coloring and 
texture which time alone can give. 
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Two Houses of Poured 

Concrete at 

Middleburg, Va.' 

The accompanying plans and illustrations of houses 
at Middleburg, Va., with data as to constructian, arc 
presented through the courtesy of Milton Dana Morrill. 
The construction is similar to the work on the Thomas 
estate, described in another article. 

Plans and illustrations from photographs shown here 
are of residences for G. Gordon Massey and for E, W. 
Murphy, The poured concrete walls of these houses 
have a thin stucco finish. The floor and the roof con- 
struction in both cases is of frame. 

The house for Mr. Massey was designed by Milton 
Dana Morrill and built by Claude H. Haga, contractor. 
The foundation walls are of concrete wtih field stones 
bedded in the mix, the thickness of the walls being 12". 
The walls above the second floor level are 8" thick. The 
reinforcement is horiionta) only, with but from 2 rods 
to 4 rods of %" size put in over i^enings in the wall. 



BO, Va. 

The concrete used was a 1:2:1 mix, the stone usei being 
obtained from field stones crushed on the j^b. The 
walls are furred for lath and plaster, and in order to 
have nailing places for the furring, small wood nailing 
block were dropped in each day as the work progressed. 
Each of these block had a nail driven into it part way, 
and the block were dropped in \6" o. c. with the nail 
projecting down into the freshly placed concrete to hold 
them in position next to the inner form. The exterior 
walls were covered with a thin coat of stucco miTed with 
Atlas whitecement' and sand in equal proportions. The 
porch is set in concrete tile. The entire house cost ap~ 
proximately $7,000. 

The house for Mr. Murphy was designed by Claude 
H. Haga, and the work was finished under the direction 
of Mr. Morrill after Mr. Haga's death. The walls, as 
in the case of the Massey house, arc 12" thick. Here 
the partitions are 8" thick. The only reinforcing is y^" 
rods placed over windows and doors horiEontally. Rein- 
forced slabs were used over the porches at each end of 
the house. Elsewhere the usual wood joist construc- 
tion was used in the floors. This house was ^ven a 
stucco finish, thin like that on the Massey job, but after 
this had been put on it was washed down with white 
cement and water, which was tinted with ochre to give 
the walls a mellow tint. There was an old stone house 
on the Murphy bouse site and the old stone was crushed 
and used in the new building. Field stones were also 
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Fm. 5 (at Left)— Home op E. W. Mo>- 



Fra. 6 (Abovi)— Ream View of Wau. 
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utilised in making the concrete. Interior walls were 
furred for lath and plaster and pipes were placed in 
spaces formed by the furring. All radiators are con- 
cealed in recesses under the windows, this being }>ossible 
owing to the very thick walls. A construction of this 
kind, while not ordinarily economical in such great wall 
thickness, was felt by both Mr. Morrill and Mr Haga 
to be so in this case, due to the experience which they 
had had in building houses on the Thomas estate. It 
was found that with thick walls, where it was possible 
to bed a large amount of field stone in the concrete, it 
was just as cheap as thin walls which had to be heavily 
reinforced. 

On both of these jobs the forms were handled in such 
a way as to use two tiers of forms, or a total form height 
of 4', and pour one tier a day. The lower fonrs were 
taken off each morning and swimg up on a frame, so 
that they were handled together in long strips and in 
the new position were filled again. Thus the two tiers 
alternated every two days. The concrete was handled 
in wheelbarrows to V above grade. Above this height 
palls were used as far as the second floor l^vel, the pails 
being handled in wheelbarrows four at a time and taken 



to different parts of the building and passed up to the 
tops of the forms by hand. Above the second floor level 
the pails were hooked to a grapple four at a time, and 
raised to the form level by a drum on the mixer. They 
were then carried by hand. No staging was necessary, 
as the floors followed the walls, nor was any staging or 
outside scaffold used in handling the forma. The av- 
erage labor cost for cleaning and fitting the steel forms 
was 1 ct. per sq. ft. of form surface, or 2 cts. per sq. ft 
of wall. In both cases the exterior stucco finish was 
put on about 60 days after the walls were up. The 
stucco is very thin, in some places not more than ^4" 
thick. The illustration of this stucco surface, shown 
on another page, indicates slight crazing, but this view 
is from a photograph taken at very close ran^, and, 
owing to the rough texture, the crazing is not objection- 
able, in appearance, at least, and it is believed that the 
walls are so nearly waterproof in themselves as not to 
need the stucco as a seal coat. Stucco pat on in this 
same way more than S years ago shows no signs of 
peeling. It is only with very true forms and smooth 
cast surfaces that it is possible to use so thin n stucco 
to smooth up a wall. 



Two Cottages Near 
Middleburg' 



One of the cottages has IS" walls poured in 
steel forms — the Morrill system, using shnllow pan 
sections 2' x 3'. The first story has a ceiling height 
of 8' 6" and the second story is ■!' to the mfter plate. 
Walls and chimneys contain approximately QH cu. 



The liouses shown in the accompany- 
ing illustrations from photographs 
and Boor plans, were biiill by Claude 
H. Haga at Huntland, on the estate 
of Joseph B. Thomas, near Middle- 
burg, Va. They are a part of very 
extensive concrete work, the stucco 
surfaces in one coat being of special 
interest. 

The houses are at the entrance of 
the Thomas estate, one for a lodge 
and the other for the residence of 
the gatekeeper. The front walls of 
both these houses are continued in 
the walls of the estate. 



F CoTTAOEi BCILT BY Ml. HaoA 



iu 



CONCRETE HOUSES 



yards, of concrete. The miKture 
used was I part cement to 4 parts 
sand, poured wet, and then filled in 
with field stones — alf that the wet 
mortar would cover as the work pro- 
gressed. Mr. Haga is of the opinion 
that 50% of the bulk of the wall is 
made up of fieldstones. The only 
reinforcing used consisted of bars 
placed around openings and in the 
fireplaces and chimneys. Chimney 
flues are of terra cotta and the steel 
forms were used in part in buliding 
up the chimneys, the taper being 
given by a wedge-shaped wood form 
section, moved upward as the work 
progressed. The fireplace was made 
with wood forms on which a steel 
throat rested. On this throat the flue 
lining was started. The fireplace 
was later lined with firebrick. 

Ground floor joists have their bear- 
ing on a* ledge of the foundation 
walls, which are 16" thick, except in 
the cellar section. The ceiling joistsai 
hangers, held in turn by a 2" x 8" 
bolted to the walls. Mixing and placing the concrete 
were done by hand, but in placing the field stones they 




r fastened by joist 
timber, which 



.The other house has 8" walls of 1:3:4> mix, cement, 
sand and stone, and because of the thinner walls is much 
more strongly reinforced. It was also poured in steel 
forms. Both houses were built at about the same time 



FlO. 3— CONCIETE COTTAQE WITH 

8-is. Walls Built *t a Cost 
or f2,700— See Pi_»kb in Fw. 4 



were dropped into the forms direct from wagons which and in connection with estate walls and various small 

brought them in, until the wall was above a height of 8'. outbuildings, Mr. Haga figures the cost of the 12" wall 

Mr. Haga figures form setting and removing on this house at $2,450 and that of the 8" wall house at $2,700. 
house at $6o. 



The Easy-to-Keep House 



Debionbd by Milton Dana Morrill 

AicHiTBCT, New Yosk City 
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A number of new and interesting features character- 
ise the house shown in the accompanying plans and 
details. 

It is a house designed to meet the particular condi- 
tions in these high-cost-of-living times^ its designer 
maintaining that the measure of happiness and content- 
ment people get out of life depends to a large extent 
on their ability to adjust themselves and their ways 
of living to the new order of things. This new order 
involves not only the high cost of livings but also the 
extreme likelihood of the servant class becoming extinct 
— ^that as a result^ people will keep their own houses 
and therefore will want them simple. 

This is the main idea of the "£asy-to-Keep House." 
It is designed to be built with monolithic concrete walls 
by the Morrill system and it is shown in the illustra- 
tions in three possible treatments of the roof line^ suit- 
able for group construction in suburban development 
without sameness. 

It is in the interior that the prospective builder will 
find some of the most interesting features. 

The kitchen of the "£asy-to-Keep House" is planned 
to save steps. Almost everything is to be within reach — ^ 
from the spice box to the broom. 

There are sliding racks in the space between kitchen 
and dining room^ in which to set the dishes. These 
are rinsed with scalding hot water on the kitchen side 
and allowed to drain and dry^ just as is the custom in 
hotels^ and are all ready in the rack^ accessible from 
the dining room. The designer of the house discards 
the idea that human labor in the home is cheap^ and 
therefore time-saving devices are not to be considered. 
The details of the racks for silver and dishes^ both of 
which slide from dining room to kitchen and back again, 
and other cupboard details illustrated, will interest any 
housewife, and there are a number of other features of 
this cupboard of special interest that are shown in the 
details. 

There is a swinging seat under the work table. There 
is a food pantry with an air-cooled closet to save ice 
in the fall and winter months. The drawers for kitchen 




and table linen are set on rollers, so that they work 
as easily as office filing cases. 

The stairway of the house, a central feature, is built 
more like a piece of furniture than a fixture of the 




Fig. 4 — Fnar Flook Plak, the "Easy-to-Keep^' House 
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Fio, 5— Second Flook Pl4x, Moiuull "Eaby-to-Keep" House 
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Fio. 6 — Basement Plan with Garage 

house. This staircase is specified, to he made of cypress 
and finished as shown in the details' It stands open in 
the room and the under sides or steps are exposed to 
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Fio. 7 — Stair Detail 



view; risers and treads are screwed together so as to 
give a neat appearance on the under side. The spindles 
of y^ square cypress are secured to a panel strip at 



■n 










1 












voac 




pocne 












LZfiOED 


6lf\5a 










3«.v« ll^SfSt. 


— — 


— — 




— — 


— — 


— — 




















^ 



nwNo'Bi 






ThN Cl* 



lent MEN 

AwztM-i , I 



bSNORVIMb'Bo 



IfimttmniHi^ »-lteF]»w. j 



WTO PBWWCT I 

■■ •• ^ * W ' ■■ 







Tbrf- 




V4 »■ 



CHINA CLoytr 
2)e«Hwrps UN ran? 






Dihirw iVi siDe- 



xrx 



/ V 



^CTION THW DljH 



Fio. 8 — Details 
cupboaros 



CONCRETE Houses 

top and bottom, and the spindle panel on the living room 
aide is removable, as is also the post at the foot of the 
stair — a help in getting furniture up and down. 

Aside from these features, there are interesting 
things in the general construction of the house. 

It will be noticed from the detaUs that the excaratioa 
of the house is to be i' below grade ; that the first floor 
is to stand S' above the natural grade. The excavated 
material is to he used in grading up the front portion of 
the lot in a terrace 2' above natural grade, while the 
drive at the side is to be graded downward to give ac- 
cess to the basement garage hj an easy slope. 

The footings, foundations, exterior walls, including 
the face wall of the long dormers, the basement parti- 
tions, chimney, basement floor, floor slab over the garage 
and the garage floor and drain pit, are to be of concrete, 
as are also the porch columns, the front and back steps. 

It is in the specifications that the contractor is to he 
furnished with a SO-mold outfit of Morrill steel forms 
on a rental basis. 

The concrete walls are to he built up in courses gen- 
erally SO" high at a time. The top of the wall to be 
well wetted before new concrete is placed. The steel 
forms are to be lightly tapped with a hammer as soon 
as they are filled, to settle the concrete compactly into 
place, Af the end of each day's work bulk head boards 
with a triangular bond strip are dropped into the forms 
to bring the course of the finished concrete to a vertical 
line. The next morning the board is to be removed, 
leaving the recess bond for the new concrete. 

Concrete walls are to be reinforced with %" steel 
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bars spaced 8' apart horizontally, except in heights 
where window frames come, and a vertical bar placed on 
each side of window and door frames. In addition, 
there is to be an additional bar directly above all win- 
dow and door frames, these bars being at least S' 
longer than the openings are wide. 

The porch and the kitchen are to have reinforced 
concrete slab floors of 1:2:4 cinder concrete 6" thick, 
with rods in both directions, as shown in details. The 
porch floor is to be finished ofl" with a '^" topping of 
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red 1 :2 mortar^ troweled down and ruled off in 12^' 
squares. 

The spaces between the 4" x S'^ spruce beams between 
the first and second stories is to be filled with cinder 
concrete, made up of 1 part cement, Yg part by volume 
of hydrated lime and 12 parts of coal cinders, to pass 
through a %" mesh screen. No sand is to be used in 
the beam fills. Window and door frames are to be 
made up as shown in the details, with pulley styles, and 
to be of pitch pine 1%'^ thick. All frames to be made 
to fit stock sash; all glass to be 8^' x l(y\ Frames are 
to have saw cuts to receive copper weather strips at the 
job. The frames are to be finished and built out with 
temporary reveal strips around sides and top to the 



thickness of the walls, so as to be ready to put in place 
in forms. All interior door frames are to be of cy- 
press Ys" in thickness. Frames for basement doors 
are to be thoroughly cross-braced inside, so that they 
can be set into the forms and the concrete can be molded 
around them. Two-inch screws are to be started in 
backs of frames, heads projecting to be embedded in 
concrete to secure them to concrete. 

After the 4" x 8'^ floor beams are placed, forms are 
to be dropped in between the beams to receive cinder 
concrete sills. Spikes are to be driven into the sides 
of the beams and heavy wire is to be laid across the 
beams and attached to these spike heads. These rows 
of crossed wire bridging are to be spaced not more than 
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8' o. G. When the cinder concrete fills are placed, 
the carpenter shall see that the nailing strips are placed 
between the 1x8 beama, to give proper nailing for 
floors, base and so on. 

The concrete walls, except in closeta, are to be furred 
out with 2" X 2" strips, properly spaced to give secure 
nailing for plaster board, which is to be used instead 
of the usual plaster finish. 

The ends of dormers are to be covered with gal- 
vanized wire lath over tar paper, the lath to be stripped 
out so as to give a proper bond for stucco. The con~ 
Crete walls themselves shall have but one coat of stucco 
on all exposed surfaces, including columns, porch inte- 
rior, face of fireplaces and sides of steps, under side 
of cinder fill concrete between floor base over living 
room, dining room and sun porch. This shall be fin- 
ished with one coat of white cement stucco, like sample 
to be made in advance and approved. 

This stucco to be mixed 1 part white cement) 1/10 
part hy volume of hydrated lime, 2'^ parts of white 
sand, the sand to be mixed with a small portion of Jer- 
sey gravel or yellow sand, to give a cream tone to the 
stucco. This one coat shall be put on as thin as pos- 
sible, from ^" to %" in thicluiess. It shall be ap- 
plied with a steel trowel and shall be left with the 
trowel marks showing. 

Inside, the walls shall be finished with plaster board 
on furring strips throughout. The plaster board sh&Il 
be %" thick and in 8' lengths, to be solidly nailed at 
bearings and to be cut neatly at joints, the joints to be 
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filled with a quick setting plaster. On the first story 
the plaster board panels are to be covered hy a mount- 
ing of a thin veneer of wood on paper by the paper- 
hanger. On the second story the walls and ceilings 
are to be finished over the plaster board with a coat of 
brown mortar, with selected colors of brown sand or Jer- 




sey gravel; this is to be floated up and left in sand finish; 
the walls of kitchen and bathroom are to be plastered 
in Keene's cement troweled to a smooth uniform surface. 
The ceilings in these rooms are to be a white coat over 
plaster board. 

The roof of the house is to be a sea green slate, in 
random widths. 



CONCRETE HOUSES 



Straioht Limeb. Si« 
AkCKES, Plain SitiFAcxa, . 

THE DlArBBIES OP N*TU»E— 

Ibtiho J. Gill Houie 



Economy and Simplicity in Concrete 
House Building' 



By Reed Robinson 



e of art is simplicity. Only the true artist 
can afford to be simple, direct and unadorned in his 
creative work. Art production consists mainly in the 
elimination «f the non-essential. 

American architecture is a curious thing, since it i.s 
not distinctive as such. Jndeed, the phrase "American 
architecture" is almost an anomaly, since to a consid- 
erable extent it is bound to conventionality. Irving J. 
Gill, San Diego, Cal., is an American architect who 
has no use for conventionality. His architectural crea- 
tions are practical art, distinctive and individual. He 
has boldly and broadly forsaken conventional architec 

Mr. Gill's specialty is the creation and erection of 
habitable homes. For a quarter of a century he has 
devoted his talents to designing and building beautiful 
homes in sunny southern California. And his work 
has been pronouncedly individual. It has been artistic 
and utilitarian. 

Mr. Gill has deliberately limited himself to the cube, 
the hemisphere, the rectangle and to segments of circles 
in developing a style of architecture which is not only 
unique, but beautiful and practical as well, in its sim- 
plicity. Possibly this is the American architecture 
looked for as distinctive of the country, yet found gen- 
erally only in towering skyscrapers. 

The plain surface, unbroken by cornice or window 
ledge, the severe arch without column as support and a 
rectangular skyline, relieved only here and there by the 
curve of an hemispherical dome, or the graceful and 
casual figures of a growing vine, are the contours and 
surfaces used exclusively in the Gill designs. 



■Abstract from CoNoim. Apr., 
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Another feature which Mr. Gill makes a distinctive 
point in his work on residences, is the effect of reflected 
colors upon a white or a neutrally tinted, unbroken sur- 
face. To the discerning observer of color the plain white 
surface is composed of delicate and changing hues which 
takes tones from the greens of the lawn or tree, the blue 
of the sky and the multiple shades of the varied flowers. 
The splashing warmth of crimson from a geranium bed, 
together with the varied lighting of morning or after- 
noon, clear or cloudy weather, produce effects upon these 
walls that are a delight to the eye. 

This idea of reflected colors is employed by Mr. Gill 
not only in connection with the outside walls, but in 
planning the lighting of interior rooms. The walls arc 
designed with surfaces as flat and unbroken as possible. 
They are finished in a plaster surface slightly roughened. 
The ceiling is tinted a light neutral shade. The side 
walls are tinted likewise, though the color is a shade 
deeper than that of the ceiling. The result of this treat- 
menli, is such that ceiling and walls take on the hue of 
the dominant color note in the furnishings. This makes 
the rooms especially delightful to the eye and extremely 
restful for the occupant in the matter of light and color. 
This idea is characteristic of every Gill house. 

From the standpoint of the owner it is eminently sat- 
isfactory to note that a Gill house is much cheaper than 
that of most others. The comparatively low cost of-the 
Gill houses is largely due to the fact that concrete 
is the only material used and Mr. Gill's ideas of sim- 
plicity of line in architecture make the very most out 
of the material concrete. It is such use of concrete 
which is most characteristic of the material. Wood is 
employed but sparingly, and this for interior finishing 
of doors, windows, stairways, etc. Mr. Gill, by the use 



of concrete, has been able lo pro- 
duce handsome and distinctive resi- 
dences. By the use of concrete Gill 
atrnctures are built at a cost lower 
than corresponding construc- 
tion could be done with wood or oth- 
er material. 

In a. general way Mr. Gill figures 
concrete in house construction at ap- 
proximately SO cts. per cu. ft. in 
place (191*). He figures the walls 
at 10% of the building cost. 

In a typical Gill house wood 
forms were used for the entire con- 
struction — walls, floors, stairs and 
roof. The first floor and garden 
walls are 12" thick and second story 
walla 8" thick, with %" twisted rods 
for reinforcing lYi" f*'oni bottom of 
slabs. The concrete stair slab is 4" 
thick in net section and reinforced 
with %" twisted rods laid full 
length of the stairs at the sides of 
the sUir. The roof is a 6" slab re- 
inforced with Hy-Rib. The walls 
are reinforced with Elwood wire 
fencing, 4" triangular mesh, placed 
IMj" f'om outer surface. In gen- 
eral a l:S:5 mix of cement, sand and 
gravel was used. It is Mr. Gill's 
policy, however, to change the mix 
from time to time, depending upon 
tests of sample concrete from the 
materials available. Concrete was 
conveyed in wheelbarrows. 

After the removal of the forms, 
the outer wall surface was smooth 
stuccoed with a heavy coat of a mix- 
ture of 1 part cement to 1 part sand, 
with a 9% admixture of hydrated 
lime. 

A special feature is that interior 
woodwork is finished flush with the 
walls in every part of the house. All 
doors, whether leading from room to Examk.eb of the 
room or into cupboards and closets, 
are built without panels and set 
flush with the casings, which, in turn, 
are flush with the walls. This feature makes a prac- 
tically dust-proof house and eliminates a distressing item 
of housework. Not only that, it makes the rooms more 
sanitary. 

Dralnboards and backs of sinks are of magnesite. 
The magnesite slabs are finis'hed flush with the walls. 
Corners where they meet the sink are rounded, eliminat- 
ing cracks in which grease or dirt may collect and doing 
away with exposed wood lo become sour and decay from 
constant wetting. Bathtubs are boxed, then covered 
with magnesite up to the porcelain tub edge and finished 
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with rounded corners, Bathroom floors are of magnesite 
with all angles rounded. This construction in the bath- 
room renders it easy to keep clean and wholesome. In 
fact, there are no cracks, corners or crevices, projections 
or sharp edges in the entire structure. 

The use of concrete in carrying out these ideas in ■ 
house construction makes them practical because concrete 
as a building material is inexpensive, adaptable, reliable 
and lasting. Through the use of concrete Mr. Gill at- 
tains these effects at a saving of time, cost and labor, 
and with the certainty of satisfactory results. 
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Pio. 1 — PnEPioor Reudencx or 
Gemoe H. Taooabt, Port 
Wabhihton, N. Y. 



Fireproof House at Port 
Washington, N. Y.' 



The house on a hilltop in the accompanying illustra- 
tions, with its straight lines, simple arches and broad 
white surfaces set off by the trees which form its back- 
ground and whose branches stretch out over it at the 
sides, is the new home of George H. Taggart, an artist, 
and Mrs. Taggart, of Port Washington, N. Y. 

lit was designed by the owners and occupants in a 
frank, appreciation of the work of Irving J. Gill, the 
California architect, whose house designs in a new con- 
crete architecture have several times been described and 
illastrated in Concrete. 

The Taggart house, overlooking from an eminence a 
beautiful stretch of Long Island Sound, is in many ' 
respects unconventional. It has been worked out thor- 
oughly from the standpoint of the most liveable group- 

■CoNCEETE, September, mil). 



ing of rooms, enclosed in the simplest way by perma- 
nent fireproof construction, relying upon the restfulness 
and wearing qualities of simplicity and depending for 
relief of any severity in the newly finished structure by 
tapestries of nature, which time will add. 

The house has concrete walls, floors, stairs, and roof, 
the roof being flat, surrounded by parapets; the portion 
over the studio (only one high story) being reached from 
a stairway inside, making a most enjoyable outdoor 
retreat that is a part of the house itself. 

Inside, a great deal of tile and brick are used in floors, 
stairs, and fireplaces, and a minimum of wood trim. 
All angles of both walls, ceilings, and floors are coved, 
plans and elevations arc shown. The group of little pic- 
tures from photographs .shows something of the work 
done by the owners to satisfy themselves in advance 
as to the final result. The plan was first worked out 
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and adopted— then to enclose it in a way most pleasing, 
most economical and most in keeping with the site. 

A half dozen models were built, each with plans iden- 
tical, but with roof and elevation details varying. Three 
of these models are shown in the pictures. At the top, 
at the left of the group, are three views of one of the 
early models ; below it is a view of a second model ; and 
below that, at the right, are six views of the style which 
was finally adopted. The finished construction followed 
this model very faithfully. 

The concrete construction was done by F. F. Wilson, 
a builder of Roclcville Center, N. Y., who has been en- 
gaged in building suburban homes since 1891, and who 
for the last four years has been devoting himself wholly 
to reinforced concrete. 



Fio. S — EiJtvATiOMs Showino- Extiemelv Simple Lines ok 
Taouaht House — The Effect of Tbekb with Such Simple 

ABCHtlECri'lB Ib SuOOEBTED in KiOB, I AND 2 



— Models Made by Mb. Taogabt Befobe Buildino 



Hydraulic pressed steel forms were employed and 
both floors and walls were cored with Sackett wall board 
domes. 

The location of the building was e^icellent and sur- 
roundings good, the soil, a gravelly loam, making a good 
foundation. 

The foundation walls are solid, 12" thick; floors are 
9" thick over all, with domes 2' wide, 3' long, with a 6" 
hollow space, the beams thus formed between the domes 
being 4" thick, 9" high, with spans up to 15'. On top 
of the domes the concrete is 2" thick. The result is a 
concrete floor with a wall board ceiling on the under side. 
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The upper walls above the basement have a total thick- 
ness of 12"^ cored, however^ like the floors^ with the wall 
board domes 5'' in depth forming studs l^' thick, with 
air spaces between. At the corners, just below the floor, 
the wall is solid for a depth of 1', the roof is flat, sur- 
rounded by a ' parapet, and the roof is of the same con-» 
struction as the floors. 




Figs. 12-14— (Top to Bottom) Second Flooh, First Floor, and 
Basement Plans 



Interior partitions are solid concrete of varying thick- 
ness; some of them only 1^/^". All interior walls are 
plastered with gypsum plaster, with sand finish. All 
necessary heating and plumbing pipes are concealed. 
This was easily accomplished by the domes in walls and 
floors. The mix on the entire job was 1 part Atlas 
cement, 2 parts sand and 4 parts trap rock up to %" 
size. An idea of floor and wall construction is given 
in the construction views reproduced from the photo 
graphs. 

The form system used, previously described in this 
magazine,^ consists of plates, ribs and liners, the plates 
being released usually a day after the concrete has 
been poured and the supporting ribs and liners coming 
down at a later time. Inasmuch as the ribs form part 
of the surface of the concrete, the lines of these ribs 
remain visible. All that was done to the exterior was 
to point up here and there, rub down a few slight pro- 
jections and uneven spots, and cover with a white cement 
wash. 
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Block and Stucco Bungalows at 
Riverside, 111." 



Three good-looking bungalows of 
stucco-coveTed concrete block are il' 
luatrated on page 26. They are rep- 
resentative of fifteen such dwellings 
erected in the last building season at 
Riverside, 111, by E. Conrad Carl- 
son, Cicero, 111. 

On this page are shown progress 
views of their construction, and on 
the following page are some of the 
more important structural details. 

In the last few years Mr. Carlson 
has built more than two hundred 
homes, a large part of them of con- 
crete. More recently he has stand- 
ardized on concrete block and stucco, 
and the materials giving the best 
house for the least money. 

According to Mr. Carlson's figures 
these bungalows cost about the same 
as stucco on hollow clay tile, but he 
prefers them as being much more 
substantial. He finds that the cost 
is about ten per cent less than com- 
mon brick with face brick front, and 
about twenty per cent cheaper than 
common brick with face brick on 
three sides. In view of the fact that 
these dwellings are on fairly wide 
lots and spaced well apart, appear- 
ance would dictate the use of face 
brick on three sides, and as the ap- 
pearance of the concrete block and 
stucco houses compare favorably in 
every way with similar dwellings of 
face brick, it is with that construc- 
tion that comparison should be 

Mr. Carlson prepares most of the 

plans himself, and no two are alike \ - -i 

unless the prospective owners — \ 

most of the dwellings being built 
on order — insist on repetition. While 
some people tell him that he could 
make more money building apart- 
ments and two-flat dwellings, he pre- 
fers the single homes^likes that 
way of solvingthe housing problem. 

The block for all this work are 
made by Gus Grant, Riverside, and 
he also does the mason work. He 
finds that stucco surfaces greatly 
simplify not only the block manu- 
facturing problem, but the matter 
also of erecting the walls. Instead 

or CoNCBEis Block BoHaAuws 
■From CoNrnETE. Januajy, 1»! 
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of a lot of odd-size block and spe- 
cial pieces, Mr, Grant has to provide 
only two sizes, besides lintels and 
water tables. Half block and jamb 
block are made on the job by cutting 
the regular block. 

Ten-inch block are used for foun- 
dation, up to the first floor joists, 
and eight-inch block for the upper 
walls. There is a water table course 
at the ground line that projects two 
inches. A belt course, cast in place, 
at the window sill lines; obviates the 
necessity for separate sills, and gives 
attractive variety to the wall lines. 
Walls are furred, lathed and plas- 
tered inside — in no case is plaster ap- 
plied direct on ,the inside of the 
block. The stucco is three-coat 
. work, the first two are each about 
^' thick, made of a proportion of 
one part cement, three of sand, with 
1/10 part by volume of hydrated 
lime. Before applying the first coat, 
the block wall is thoroughly wetted 
and the first two coats ate wetted 
before the succeeding stucco is ap- 
plied. The first two coats are 
roughened before hardening. One 
day elapses between the first two 
coats, hut the final coat, dashed on, 
using a ready mixed stucco. Stone kote, in tints, is 
applied a week later. 

The bungalows are well finished throughout with oak 
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floors and trim, with tile floors in bath rooms and kitch- 
ens, fireplaces, good plumbing, concrete porches and 
roofs of concrete tile or asbestos cement shingles. 
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Re-Housing in Halifax With 
Concrete Block' 



Ross AND Macdonald, Architects 



The reconstruction of the devastated areaa of Halifax 
is of special interest in the field of concrete construc- 
tion, because it involves the most pretentious utiliEation 
of concrete bloclca that has ever been undertaken. 
While many cheaper houses were erected of frame con- 
struction, it was decided by the Halifax Relief Com- 
mission that the most economical and most satisfactory 
results could be obtained in a better type of dwellings 
by using concrete block. 

The group of row type houses constructed with this 
material includes S26 separate dwellings, and in addi- 
tion to this several hundred separate dwellings which 
come in that part of the Relief Commission's work design 
nated as "individual housing," involving a much larger 
area and more scattered undertakings. 

The type of block selected for this work is known in 
the concrete products field as Hydro-stone. These block 
were used above grade, with monolithic foundation 

Outline op Housing Phooham 
The Halifax re-housing problem differed radically 
from that presented by the usual industrial town or hous- 
ing development, in that well developed streets had ex- 
isted in this area before the explosion, and the water 
and drainage service in the streets was still intact and 
must, if possible, be taken advantage of. The former 
layout, however, had been most unsatisfactory, in that 
the streets had been arranged on a hillside in rectangu- 
lar blocks, so that the cross streets mounted straight up 
the hill at a steep grade, with main thoroughfares only 
at the top and bottom of the slope, with no convenient 
means of communication between them. It was finally 
decided to retain as many of the old streets as possible, 
(iri'scrving the existing water and service lines, and to 
introduce two new diagonal thoroughfares, so as to give, 
communication at an easy grade between the top and 
hottom of the slope, that is, between Gottingen nnd 
Bnrrington streets. 

It was also decided to purchase a trad; of land known 
Field, bounded by North Creighton, 
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West Young, Robie and Kane streets, and to build 
thereon some 60 detached houses, entirely of wood con- 
struction, but with interior finish of plaster, so that 
these could be bade ready for occapaocy at the earliest 
possible date. 

In addition to these two developments or groups of 
houses, individual homes were started just as soon as the 
owners could be interviewed, and a type of house agreed 
upon, and these detached houses began to spring up all 
over that portion of the devastated area west of Got- 
tingen street. 

The work of re-housing has therefore divided itself 
into three parts, which will be called "The Group De- 
velopment," "The Hennessey Field Development" and 
"Individual Housing," each of which will be described 
in turn, with a detailed description of block and trim 
stone manufacturing methods. 

As the purpose of the group development waa to give ' 
shelter to as many families as possible while their own 
permanent houses were being built, and afterward to 
"provide dwellings which might be rented by those fami- 
lies who were tenants in the devastated area, it was de-. 
cided to build dwellings of from four to six rooms each, 
with bathroom, electric light, etc., and to arrange these 
dwellings in short rows on each side of a series of large 
grass plots, which would serve as playgrounds for the 
children. Between each pair of grass plots, so that 
the rear porches of two rows of houses would be on op- 
posite sides, service lanes were arranged. 

After considering carefully the various materials 
available for use for the exterior of the houses, it was 
found that the cheapest would be wood, either clapboards 
or shingles ; the next cheapest some form of precast con- 
crete block, the next stucco, and the most expensive 
brick, or concrete formed in place. As a fireproof mate- 
rial was desired, it was decided to make use of a spe- 
cial concrete block called Hydro-stone, and to manufac- 
ture this block at a plant built for the purpose at South 
Eastern Passage, Nova Scotia, where a plentiful supply 
of sand and gravel was available. It was also decided 
to roof the buildings with slate, hut to construct the in- 
terior floors and partitions of wood finished with plaster. 
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Plant — The buildings containing four dwellings each 
are of six types. 

For purposea of comparative cost, the local material 
and labor market were carefully studied and estimates 
prepared (using varying types of construction) of a 
detached two-flat house, having four rooms and bath on 
each floorj with outside dimensions 38' x 29' and two 
full stories in height. Each type of construction investi- 
gated is indicated in the following ^ble, in order of cost, 
beginning with the lowest. Since all interior finish, such 
as lath and plaster, paint, finished woodwork, floors, 
etc., is applicable to each type, and therefore practically 
unchanged as regards cost, consideration for compara- 
tive purposes has been limited to the several forms of 
wall construction only. 

Considering the lowest priced' construction as 100^, 
the comparative costs were determined as in Table 1. 

It was found, from actual cqmparison of cost after 
several months of operation of the hydro-stone block 
plant, that the dilTerence in cost between frame building 
with shingle and hydro-stone was 5%, instead of S% 
as estimated. The increased cost was largely due to 
transportation costs from the plant to the works and the 
reduction in the estimated output of the plant, due to 
labor difficulties. , 

In each of these plans the middle apartments show, 
five rooms and a bathroom, and the end apartment six 
rooms and a bathroom. Where only two rooms are 



shown on the first floor, as in the middle apartments, a 
kitchenette has been provided by partly screening off a 
portion of the kitchen, and placing in this alcove the 
service fixtures, such as range, sink, and water heater. 
This leaves a large part of the kitchen quite free for 
use as a dining room. 

The six types of buildings containing four dwellings 
each differ from each other as to exterior treatment also, 
Type T. *, 1 being entirely of concrete block with hipped 
roofs i T. i, 2 of concrete block in the first story and 
of stucco and half timber treatment in the second story, 
and with gambrel roofs; T. 4, 3 is entirely of concrete 
block, with simple pitch roofs and concrete block gables ; 
T. 4, 4 has stucco and half timber treatment in the sec- 
ond story, but differs from T. 4, 2 as to the design of 
the roofs. T. 4, 5 is treated in the second story in stucco 
alone, with pitch roof and gables of stucco, but without 
the half-timber work. T, 4, 6 also has stucco treatment 
in the second story, but differs from T. 4, 5 as to roof 
treatment. 

In this way it was found possible to have, with only 
three variations of plan, twenty-four apartments, each 
differing one from the others sufficiently to give it a 
certain individuality. 

The entire development of S26 dwellings contains four 
buildings of Type T. 4, 1 ; four of Type T. 4, 2 ; ten of 
Type T. 4, 8 ; eight of Type T. 4, 4 ; five of Type T. 4, S, 
and six of Type T. 4, 6, or a total of 37 buildings, con- 
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taining four dwellings each. The remainder of the de- 
velopment is composed of buildings containing six dwell- 
ings each, and some buildings containing two dwellings 
each. 

The buildings containing sis dwellings each are of five 
different types ; these differ from each otiier in the same 
way as the T. 4 types, both as to arrangement of plan 
and as to treatment of elevation. There are in all, in 
the group development, 19 of these buildings, containing 
1 14 dwellings. 

The first floor plans of all these buildings are much 
the same, the four middle apartments being of the five- 
room type, with living room, kitchen and kitchenette 
downstairs, and three bedrooms and bathroom upstairs, 
and the two end apartments are of the six-room type, 
with living room, dining room, kitchen and pantry on 
the first floor and three bedrooms and bathroom on the 
second floor. 

In some cases the plans of these dwellings are re- 
versed in order to vary the treatment of the elevation. 

The elevations of these buildings, each of which con- 
tains six dwellings, are varied in each case, but all are 
built of concrete block, in some cases from the grade line 
to the eaves, including gable ends, and in other cases 
up to the second floor line only, the houses being built 
with stucco and haif-timber work above this level. The 
stucco, however, is in such cases applied to the surface 
of rough Hydro-stone concrete blocks, of which the 
walls are built. Where the concrete blocks are exposed 
they are faced to give a mottled granite effect. The 
types of elevation in general follow the same lines as 
those described above for the houses of the T. 4 type, 
having in some cases hipped roofs, in other cases gum- 



brel roofs, and sometimes double pitched roofs, with 
gables treated in block or stucco or half-timber work, 
and with wood-covered porches at both front and rear 
entrances. The roofs in each case are of slate. 

Scattered throughout the "group development" there 
are thirty-two buildings, each containing two self- 
contained apartments, one on the first floor and one on 
the second floor, each with its own separate entrance on 
opposite sides of the building. These buildings are 
known as "F" types, and there are three different ar- 
rangements as to plan and elevation. 

In Type F. 1 each flat contains living room, kitchen, 



Table I. BsTtHtmi Cosn 

Type 
I Frame sheathing, with ahlnde nnil stain 

1. Frame aheathintt. with ilropslding, palnleil 

t. Concrete pre-ca*t block 

i. Frame (healhlng. Bishopric boant and cement stucco 

i. Frame sheathing, metal furring, lath and cement stucco... 

g. Brick veneer 

T. Solid brick 

8. Monolithic concrete 



\K Vauous Ttpb of CONSTSUCnoK 

Description Value 

Exterior walla, f x t' spruce stuils. sheathed on the outside 
with %' tongued and grooved spruce, covered with one 
layer of l-ply preiinred roofing, and shingled with No. I 
clear shingles, dipped and stained with creosote stain 10i)% 

Construction simllHr to No. I. replacing shingles with spruce 

dropsldlng. palntcl three coals of lend and oil paint IDl.t% 

Exterior walls constructed of two lug concrete blacks set in 

cement mortar I0(% 

Exterior walls, i" x 4" spruce nluds. nheathed on outside willi 
U" tongued and grooved spruce Bishopric strucco board, 
and flnlshed with cement stucco 104.1% 

Exterior walls. I" x 4' spruce slurls. sheathed on outslile with 
^" tongued and grooved spruce, covered with one layer 
of i-ply roonng. furred with 1" x I" furring, flnlshed with 
metal lath and cement stucco I09.(% 

Exterior walls. V x V spruce stuils. sheathed with K' 
tongued and grooved spruce sheathing, covered with one 
layer of l-ply rooflng veneered with brick Hf».»% 

Exterior walls of brick, two brick In thickness 108.8% 

Exterior wall poured concrete. 8" thick, rubbed to an even 
surface on outside face IIS% 
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bathroom and two bedrooms, but no diningroom. Each 
bedroom is 11' square, the living room 11' x 14' S", and 
tiie kitchen II' x 11', with a bathroom 6' i 8', Closets 
are provided for each bedroom and a closet in the living 
room, together with a linen closet opening f roln the hall. 
The arrangement of the second floor flat is practically 
the same, the bathroom being directly over the one 
below. 

The plans of the other F types are oractically the 
same as that described above, being in some cases re- 
versed ; the elevations, however, vary considerably, being 
of concrete block, stucco and half'timber work, with 
various types of slate roofs. 

Type F. 1 is of faced block up to the second floor 
level, with half'timber and stucco above and with a sim- 
ple double pitched roof. Type F. 2 is of concrete block 
from the grade level to the eaves, with a hipped roof 
and wooden cornice. Type F. l/l is also of Hydro- 
stone from the grade level to the roof, but has a pitched 
roof so as to show gable walls of cpncrete block capped 
with coping of the same material. Type F. 3 is similar 
in elevation to Type F, 1/1. 

The entrance porches, which are in every case roofed 
over and treated with wood posts and cornices, add 
interest to these elevations. 
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The tract of land purchased by the Relief Commis- 
sion for the purpose of erecting this group of 70 houses 
in the Hennessey Field Development is a trapezoid in 
shape, bounded on the east and west by Robie and 
North Creighton streets, respectively; two thorough- 
fares running north and south and bisected by Agricola 
street, another parallel thoroughfare. 

On this property and fronting on these streets are 

grouped 47 houses of wood construction, with shingled 

exterior walls and roofs varied as to plan and treatment 

of elevation so as to produce six dilTerent types. 

iNDirinuAL Housing 

In addition to the "Group" and "Heness^ ' Field" 
developments, nearly 100 houses have been built, scat- 
tered throughout the area immediately west of North 
Creighton street and east of Gottingen street, on lota 
owned by individuals and intended to replace houses 
formerly occupied by these individuals. Many of these 
houses are of the types described above in connection 
with the "Hennessey Field Developmenti," but some are 
of other types. Some of these houses are built with ex- 
terior walls of wood and others have exterior walls of 
Hydro-slone with slate roofs. 

Owing to the war conditions which made it very diffi- 
cult to obtain either tabor or materials as required, the 
work has not progressed as rapidly as would otherwise 
have been possible. 



Hydro-Stone Construction 

At the site of the "group development," where 88 
buildings, containing 396 separate dwellings, constitut- 
ing the first development, are under construction, con- 
crete foundation walls have been put in place by the 
use of wooden forms, which are standardized and used 
many times. The plumbing under the basement floor 
is first installed complete, then the basement floor and 
footings are put in place and finished, and after this 
the forms for the foundation walls are set in place and 
these walls poured. Gravel and crushed stone carefully 
mixed so as to produce a strong, dense concrete, are 
used, together with portland cement, these materials 
being mixed in Jaeger mixers, with special spouting out- 
fits, which are erected for each group of foundations. 

The contractors for this work have worked out many 
ingenious devices for erecting and removing the forms 
with as little labor and as little injury to the forms as 
possible, and excellent results have been obtained. 

The concrete foundation walls are extended just above 
the grade line and from this level up to the level of the 
first floor hollow walls are constructed of Hydro-stone, 
consisting of an outer and an inner wall, a space being 
left between the end of the webs so as to form a con- 
tinuous horizontal air chamber, through which moisture 
cannot pass. This construction is made possible by the 
peculiar T shape of the blocks, which allows them to 
be alternated on each side of the wall. The blocks 
are laid up with quarter inch joints, which are pointed 
up as near the. color of the blocks themselves, as pos- 
sible, and the wall closely resembles one built of finely 
tooled granite. 

The fire-proof partitions which separate the four or 
six dwellings forming each block of apartments from 
one another are constructed in the same way from the 
foundation walls to the roof; the blocks are not faced, 
but are covered with plaster. 

The exterior walls above the first floor level arc built 
of a single thickness of blocks, having two lugs instead 
of the one lug of the T shape block. The stems or lugs 
of these blocks project into the building and form studs, 
to which wood furring strips are fastened, and Bishopric 
board and plaster are applied directly, thus leaving a 
scries of air spaces in the wall behind the ploster. The 
back of the blocks is thoroughly covered with a black, 
tacky, waterproof paint, similar to that used for backing 
up cut stone, in order that there may be no chance of 
any moisture finding its way through joints; the block 
itself being so dense as to preclude dampness. 

On account of the large sire of the blocks, 9" x 24", 
they are laid up very quickly, and remarkable progress 
has been made since this work was started, a small num- 
ber of masons being able to handle the output of the 
plant as fast as tt can be delivered to the buildings. 
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House of Concrete Stone at Yonkersj 



By Harold V. Walsh 
AacBmcr,' Yohkbi, V. Y. 



The problem of the concrete block house has been 
solved in an unusual experimental building recently com' 
pleted in the city of Yonkers. The prejudice which 
most architects have against the ordinary concrete block 
was taken at full value and an attempt was made to 
overcome it. This prejudice lies in the fact that most 
concrete block houses are extremely ugly, due to the 
inherent dead appearance of the material of which the 
blocks are made, and secondly that the artistic possibili- 
ties are extremely limited. Another common dislike for 
the concrete block house lies in the be- 
lief, due to early developments, that 
they are extremely damp. If the con- 
crete block could be made cheap, full 
of sparkling, artistic texture, very elas- 
tic in artistic development, and damp- 
proof as well as durable, it seemed that 
the prejudice held by most architects 
against this type of dwelling might be 
broken down. With this end in view, 
the house shown in the illustrations was 
built. It is essentially a show house, 
and an experimental problem which has 
been an absolute success in solving the 
difficulties already stated. 

By the closest co-operation between 
builder and architect, a scheme was 
evolved for building this house. As the 
builder, James Hooper, of Yonkers, 
has experimented for many years in 
developing the artistic possibilities of 
concrete block, and secured many in- 
teresting patents on his processes, he 
was quite ready to use his inventive- 
ness in solving this particular house 
problem. 

'CoKciBiT, Janaarr, l«18. 



The block which he decided to use was of a shape 
and mixture which be had been experimenting on in a ' 
small way for a number of years. Although this block 
i& of an excellent type, yet he has since developed an- 
other which he considers better. In two of the illustra- 
tions (Figs. IS and 15) it will be seen that the block 
used has a central round hollow space between each 
course. At the comers these hollow spaces miter and 
there are vertical openings with \ent holes in the bottom 
of the wall. 
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The important feature of this block lies in its surface. 
Although the body of (he block is a cheap, poured prod- 
uct, the outer surface to a depth of I" is composed of 
white cement, pure crystaline aggregate, such as marble 
or granite, and an integral water-proofing compound. 
When this block is taken out of the mold and set up 
in the wall it has the appearance of a bad piece of 
terra-cotta work. However, when it is finally set, a 
compressed air tooling machine is run over the entire 
wall, as though it were being cleaned down. This tool- 
ing brings out the glisten and brilliancy of the aggre- 
gate. In the illustration it will be noticed that the block 
for the main body of the wall are shaped to represent 
ashlar stone work. The color of tlie surface is cream, 
with spotted white marble aggregate rfnd black joints. 
The corner blocks are rusticated and are pure white. 
These were cut with the chisel while green, and retain 
all of the sparkle of the fresh cut aggregate. To the 
casual eye both blocks look like expensive cut stone 
ashlar. The actual depth of this beauty, however, is 
only an inch. 

In planning this block the molds were so made that 
they would be an improvement on the poorly shaped 
concrete blocks that are commonly seen. These blocks 
are 10" high by 2+" long. They are 10" thick in the 
cellar walls and 8" thick for other stories. The wall 
made with them is damp-proof, for the l" of water- 
proofed material on the surface permits no penetration 
of moisture. Although the whole of this house was not 
plastered directly upon the inside of the block without 
using furring strips, yet a part was left for experimental 



purposes. The entire side wall of the kitchen, which is 
on the east side of the house, was left unfurred and 
the plaster applied directly to the inside surface. The 
house has been through one entire winter, and so far 
not a sign of a leak or penetration of moisture is visible. 
In building another house of this character it would cut 
down much of the expense to eliminate the furring. 

To show the artistic possibilities of the concrete block 
house, it was necessary to develop architectural features 
of the same material in numerous forms. Although the 
house is not large, a great many special architectural 
features were added to show the possibilities of concrete 
stone. 

The porch is especially ornat«. To solve this by the 
ordinary methods of concrete molding would have been 
too expensive, where it was desired to bring this orna- 
mental work within the reach of the ordinary home 
builder. The design would have been financially out 
of the question if it had to be cut in stone. 

The main body of the porch was poured into rough 
wooden molds* as usual; that is, the comer piers and 
rough open arches. When the forms were removed, while 
the concrete was still green, the tooling machine was 
turned on it to scratch it up. As the concrete- was very 
soft, this required very little time. When the rough 
body of the porch was complete a plaster mold was set 
up into position for the cornice. This had been made 
in the shop on the floor by running it with a template 
of the cornice moldings. Shellaced and greased, it was 
set and ready for pouring. The rough body of the porch, 
where the cornice was to go, was soaked with water and 
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the new surface coat poured in between tiie mold and 
rough body. This was allowed to set well before the 
molds were removed. When they tinally were removed, 
the surface of the molded cornice had become part of 
the solid mass of the porch. It was then rubbed in 
its more delicate portions with carborundum and tooled 
with the tooling machine in the larger plain surfaces. 

The corner pilasters and the architrave moldings over 
the little arches were cast on the floor in molds, rein- 
forced, lifted to position, thoroughly wet and fastened 
to the rough structure with cement mortar. The columns 
are from plaster molds made from a turned wood model. 
They were reinforced and set into position and tooled. 

Spandrel panels were then molded about 1 " thick, rein- 
forced, and the surface finished with broken colored 
glass so incorporated into the cement that the surface 
was entirely level, the glass particles giving the appear- 
ance of mosaic work. These panels were set up into 
place on the rough body of the porch with cement mor- 
tar. The appearance of these panels with the glass 
aggregate can only be appreciated when seen. No pho- 
tographs can picture their brilliancy and sparkle and 
richness of color. They have none of the cheap appear- 
ance of the glass work that is sometimes seen, in which 
broken pieces of glass and pottery are embedded in the 
surface of stucco. These particles of glass are set abso- 
lutely flush with the surface. 

This same glass surface was adopted for the ceiling 
of the porch, so that when the central light of the porch 
was lit it would give sparkle to the entire ceiling. 
Usually the cost of roof construction like this is very 
high, on account of the forms necessary to build in its 
construction. This roof, although it is beautifully pan- 
elled and rich in texture, was set up without one single 
form being used. Reinforced concrete beams were 



molded in the shop in the forms of a T upside down. 
As the plan of the roof is square, one of these beams 
was set at equal divisions on each side. Shorter lengths 
of similarly shaped concrete beams were set at right 
angles to these beams, forming square panel openings 
in the ceiling. The bottoms of these beams were set 
flush with the bottom of the others by cutting away 
the lower flangcand permitting the vertical web to'rest 
on the flange of the large beam. With this arrange- 
ment of beams, the square openings were filled with 
square reinforced slabs. These slabs were flnished on 
one surface with the same glass texture as used in the 
panels of the spandrels. They were set into place on 
beds of cement mortar put on the lower flanges of the 
beams. This formed the finished ceiling immediately, 
and a thin concrete mixture was spread over the top 
of the slabs to make th« floor of the top of the porch. 

After the roof had hardened, the balustrade was set 
up. A pattern was chosen for this which would show 
the possibility of open work. The type, of baluster 
made would cost a nice little penny to reproduce in any 
cut stone. This, however, was produced at reasonable 
cost. Each circle and connecting link of this chain bal- 
ustrade is reinforced. To have used wooden forms for 
this work would have been an expensive thing. A better 
type was adopted. Pattypan sand cores with a little 
cement for stiffening, were set out on a table at just the 
places where the holes were to be. In other words, 
wherever the round holes through the center rings came, 
and the segmental holes around the outside of them were 
located, these were set with Sand pies of this shape 
molded from one standard mold and dumped out on 
the table. This made a series of small canals between 
the sand pies, which ran the same as the pattern of the 
balustrade. The concrete was poured into these canals, 
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and thus the balustrade was east. When set, the sand 
cores were knocked out. 

In building the ornamental balcony over the doorway, 
the platform was molded around the edge, using plaster 
molds, and the center was made hollow by means of a 
sand core. Everything was reinforced. The balusters, 
which were molded in plaster from a wood-turned model, 
were also reinforced. When these were removed from 
the molds they were washed with cement grout and 
rubbed with carborundum. In the case of the orna- 
mental brackets supporting the balcony, the model was 
first made in clay and a double-sided mold taken of it 
in plaster. When removed from the mold and set into 
position it was tooled to bring out the sparkle of the 
marble aggregate. Two beautiful little glass panels 
were made on the corner piers of the balcony. These 
glass panels dilfered from the others described, in that 
they were rough cast. Pure cement was plastered over 
the panel surface and fiuely ground blue bottle glass 
was embedded in the surface by throwing it at the 
cement. The underside of the platform had a panel 
worked in it with the tooling machine. 



All the architraves of the window were molded sepa- 
rately and reinforced so strongly that when they were 
set they were lifted and put into position as though they 
were wooden boards. 

Ornamental features with undercut work were also 
added in panels and other forms. They were made in 
glue molds. It is noteworthy that everything has stood 
the test of a severe winter and not a sign of even a hair 
crack is visible in the entire building. 

One of the interesting features near the entrance is 
a small wall fountain which has the molded head of a 
lion standing out from a background of unusual charm. 
The background looks as though it were composed of 
fossil shells of wonderful color. It is, however, made 
with children's colored beads set so smoothly into the 
surface that it produces this remarkable texture, the 
white cement showing through the hole in each little 
bead, giving the curious shell-like effect. 

Another feature which is striking at the entrance is 
the concrete floor of the porch. This is made of gray 
cement, using a marble aggregate. A pattern is marked 
out on it by tooling certain surfaces to reveal the sparkle 
of the white aggregate. The result looks similar to mo- 
saic work and is very beautiful. 

The entire cornice of the building is made of tile 
concrete stone. In the top of the cornice is a gutter, 
which does away with any tin~lined one. The roof is 
covered with red concrete shingles. These shingles were 
made V2" thick, 18" x 34", They were reinforced with 
wire mesh and set up just as a tile roof would be laid. 
A special ridge tile was molded. This roof was an ex- 
periment, which has proved successful. It has shown no 
signs of leakage, and the tile are still undamaged after 
a severe winter's test. 

Different types of surface finish were made on many 
features of the building in order to supply examples of 
what could ^e done. Granite rough cast panels, marbie 
dash, glass dash, smooth surface glass, rock faced, 
tooled work, etc. All this can only be seen on close 
inspection of the building itself. In the living room 
there is a large ornamental fireplace of concrete. 

A special feature of the dining room is the fact that a 
French window leads out on to a little balcony, from 
which steps run up to the roof of the garage, where a 
pleasant sitting porch is afforded. 

Corresponding to the garage, and a few flights of 
steps down and off of the kitchen, is the servant's bed- 

The garage connects by a metal covered door with the 
cellar of the house. Its ornamental value is sufficient 
to add to the house rather than detract. 

The garage roof, as well as the roof over the servant's 
bedroom extension, was made without using any center- 
ing. This, of course, went far towards cutting down 
cost. 

This unusual house, with all the experimenting tried 
on it, cost, inclutive of plumbing, heating and electric 
work, painting and fixtures, not more than nine thousand 
dollars. If the excessive show work of ornamental 
character which was put on it for a purpose, were cot 
down to a mOre sober scheme, the building could be 
reproduced for much less than the above figure. 
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Double Wall Bungalow 
of Concrete Brick 

Concrete brick dwellings have not been cominon, yet 
there is no reason why concrete brick should not be made 
attractive in color aod tenture and in. such a way as 
to give A good, substantial building unit at low cost. The 
accompanying illustrations show a bungalow built by 
Merrill Moore from his own design, using brick which 
he himself manufnctured. The bungalow itself is 
shown in Kig. 1, the plan in Fig. i, showing the dimen- 
sions +6' n 36', Footings are 8" i 16", reinforced with 
%" twisted steel bars. Basement walls to grade line 
are built of poured eoneretf- block, having horisontal 
cores and reinforced with %" twisted bars. The walls 



of the house are 9" thick, made of brick, the brick being 
laid with a 1^/i" air space between the outer and the 
inner course, which are tied with metal tics. The ex- 
posed wall is of brick, faced with a. mixture of 1 part 
Medusa white portland cement, 1^ parts coarse wash 
sand. These were brushed to give a rough texture on 
the face. The body portions of the faced brick and the 
brick of the inside wall are made of I part gray cement, 
2 parts sand and 3 parts gravel. These are laid in 
mortar of equal parts of lime and gray cement mixed 
with sand. Mortar was raked out of the joints to a 
depth of %" on all of the exposed wall surfaces. Lin- 
tels over all openings are of S" s 3" steel angles. Plas- 
tering was applied directly on the brick walls. The 
house is roofed with red cedar shingles stained green. 
There is a fireplace of bulf granite faced brick. The 
interior woodwork is of oak. The bouse complete coat 
about $4,500. 



Hollow Walls of 
Precast Slabs' 
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The accompanying illusrations show a new system of 
wall construction — the Harp system, developed and pat- 
ented by Charles B. Harp, Los Angeles, Cal. The walls 
are erected with slabs set to form a continuous air space 
4" wide and bonded for stiffness or rigidity. 

The slabs are of precast, reinforced concrete, assem- 
bled in the wall, the metal ties used receiving the strain, 
and in all cases the concrete serving only in compression. 

This system is covered by a basic patent on the 
method of producing rigidity or stiffness of the wall 
without reference to material used. 
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Mr. Hari) states the advantages of the system as 
follows : 



Easy appliialloM of reinforcing rods, or mesh, [ii each unit; 
ra^ting; flat where units reni&in until herd; pennitting use 
of mix of proper consistency; rough cast on face of slab to 
receive the plaster Anish, insuring a sood bond; use of un- 
skilled labor in casting the rough sl^s and erecting walls; 
fleTiIbillty permitted Id the architect's plans; speed of erection; 
possibility of decorative features; elimination of patented 
forms; low cost- 
Forms are used as shown in left background. Fig. 1, *' x 6", 
of a temporary nature. There was ISO" of lumber, board meas- 
ure, wasted in casting the walls of the house shown. Other 
data bearing on this house Job are: 

5,SO0 lln. ft of 1S/6V round rods as reinforcing; gravel at' 
Sl.TO per yd.; sand at Vl.TO per yd.; cement at &.60 net on 
Job; building 15 miles out of Los Angeles. 
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Featherweight Units 
for Houses' 

The Sawyer unit system of construction is being de- 
veloped with considerable success by Klein Bros. Co., 
Dallas, Texas, for residence and other building work, 
33 shown by the accompanying' illustrations. 

This system of small, thin, featherweight units, lock- 
ing together in the wall and stffTened by reinforced con- 
crete ribs, has previously been describi'd in this maga- 
zine.* The details of the system are charly shown in 
Figure 3. 

Of the operations with this .system, Klein Kroi. Co. 
says: 



We have constructed about 30 buildings here In this city, 
ranging from small office buildings to four-apartment struc- 
tures, and from a small one-story building to one covering 
almost a block, containing eight stores and 30,000 sq. ft. of 
floor space. We firmly believe that tlie Sawj'er system products 
are far superior to hollow tile, being stronger and more durable. 

We have about 930,000 invested in a manufacturing plant; 
we first purchased a large coal oil burning engine of SO h. p., 
costing ¥1,400.00: put in large concrete mixers and chutes, 
elevated so that the concrete wouldpourridectlyintothe molds; 
we put in a large vibrating table at a large cost; also tracks, 
hand cars, etc. (see Fig. 4) 

The slabs are made in a plural mold system of several hun- 
dred at a time; molds stand on end, the back on one mold 
makes the face of the other; Ihe.se molds are placed on the car; 
the car rolled on to the vibrating table, and as the concrete is 
being discharged from the nuxer the taiile is In a <iuick viljrnt- 



' J. W. KiMBNOuoH, Dallas, Tehs; 
l.\nvM Ststesi. bv Kliin Bbos. Co. 

IKNT CONCIETX BuiUnNO OF R. tl. 

; Sawyei Unit Systth 
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ing moUon, which causes the concrete to settle into a very dense 
OAsa, shaking out all voids and air bubbles. When units are 
taken out of the molds, they are placed in large concrete vats 
for six days. The »labs are put up in the wall and are held by 
concrete keys made in b dove-tsil shape, so thut the higher the 
wall is built and more weight is placed on the walls, the tighter 
the slabs hold. A reinforced concrete stud is poured every 
1ft". The construction can all lie put up with unskilled labor; 
all put up dry without mortar, the only, mortar being used is 
in the rtuds. This construction makes a well insulated wall. 
At the top of each story a solid reinforced plate is poured 
around the entire building. The cost of this construcMon is 
about the same as or a little less than brick or hollow tile. 



Typical Concrete Block Houses at 
Morgan Park, Duluth, Minn. 
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Mason and laboren at ts.BO and ft.l> per dar of 8 bouri, re- 

■pecUTely. laylni block ; IIK.M 

Polntinc walla lO.oo 

Sand, cemcDt and lime ror laying block 18.(0 

ItM.M 

This gives a total, including masoD work, materials 
and labor, of $796-54- 

Rough lumber and mill work cost $565.00. 
Carpenters at $4.50 a day of eight hours, $S60.00. 



Fio. ^Ploor Plan*, Cohcute Block Hoou Cobtivo tS,500 

Concrete Block House 
With Double Wall 



The 7-room concrete block house shown in the accom- 
panying floor plan and in detail in the drawing, was 
erected at Lake Geneva, Wis., by the Cement Stone & 
Brick Mfrs. A distinctive feature of the house is the 
large wall unit, using 13" high block. 

All of the walls are of double construction, with an 
air space. The basement walls are 5" thick on the out- 
side and 5" thick on the inside, with a 2" air space. 
Above the basement level the walls are of 5" block on 
the inside and 4" block on the outside, also with a 2" 
air space. The block in the basement walls, both sides, 
are 8" and 24" long, and the block forming the inner 
wall above grade are also 8" high, while those on the 
outside are 12" high and 24" long. All the block were 
made on a Hobbs machine. Plain block were, of course, 
used below grade, and rock face granite block were 
used in the exposed portion of the foundation up to the 
water table. Panel face granite block were used over 
the water table to the scond story height, with stucco on 
plain block from there to the roof. The porch columns, 
baluster work and other ornamental pieces were made 
in Simpson molds. 

In laying op the walls, wall ties were used with ^4" 
round material bent at each end. Manufacturers, in 
figuring the cost of the house, added to the cost of mate- 
rials and labor a profit of 90%, this covering the manu- 
facturing end only of the concrete work. The units 
required are listed as follows at the retail price (1914): 

■M Mild Btone. S" x 8* x if Il(il.40 

l.9(W solid stone, i" t i" X t*' I5O.S0 

IIS solid Ktone. 4" x 11' i 14". usltis a factng ot sranite and 

white cement it.W 

■It sntld stone. 4" x If x H~. itrnnlte face M.OO 

10 window sills and caps. I' 8" long. 4' thkk, II' hlsb II.M 

15 Window sltls M.30 

SO pier stone, 4" x II' x l»", Rrnnlte face II. OO 

SO baluster block, t" k 4' i II'. rock face, two sides S.Oo 

lOI lin. ft. water table, »" thick. »' high M.50 

M lln. ft. hand rail *M 

tit»M 

This gives a total of $528.34. 

The excavation cost $40.00. 

The mason work is itemiied as follows: 






The stucco on the upper walls is in two coats — one 
of ordinary gray cement and a finish coat of white Me- 
dusa Portland cement and silica sand, with a cost, in-, 
eluding labor and material, of 70 cts. per sq. yd. 

The interior walls are plastered directly on the block, 
the air space being continuous. The roof is covered 
with shingles stained green. It is understood that the 
house made such a satisfactory appearance that the same 
company has had to build four more similar houses since. 
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Concrete Block Used in Attractive and 
Economical House Construction 



The accompanying floor plans and illustrations from 
photographs show the residence and office of the dean 
at Mooseheart, 111., being one of the many buildings with 
walls of concrete block which are being constructed in 
B large group by the I.oyal Order of Moose, as a philan- 
thropic and educational institution. 

The manufacture of these block and their use in con- 
struction work, with detailed costs, have been described 
in previous articles^ by R. F. Havlik, who is in charge 
of the work. 



Mr. Havlik supplies the present data and plans. 
The building is S3' x SS' in plan, with two stories and 
a basement, but in reality it is a three-story building 
without a basement. The entire interior of the building 
is plastered ao that it consists of 12 finished rooms and 
a large bathroom. There is a sleeping porch approxi- 
mately 8' X. 28', a large front porch of the same size, 
three sets of concrete steps leading to the rear and the 
front porch, and to the Dean's office in the basement. 
The area-way leading to the office is faced with concrete 
on both the inside and the outside. The maid's room, 
the library and the office are trimmed with yellow pine 
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find finislied in natural color. The 
maid's room and the office are both 
floored with the best grade of clear 
oak, %" thick. All of the basement 
rooms are plastered with two coats 
of plaster, sand-flnished. The in- 
side stairway leading to the first 
floor is of ook. The reception room, 
living room and dining room are 
trimmed in oak, and the wood work 
is finished in old English. The walls 
of the dining room are paneled in 
oak. The kitchen is trimmed with 
yellow pine. The refrigerator is so 
placed that it can be filled from the 
outside. 

All the porch floors are of con- 
crete, but the inside floors are of 
wood construction. 

All the floors of the first floor, 
with the exception of that in the 
kitchen, are of clear oak, y^" thick. 
There is a large fireplace in the liv- 
ing room, and elaborate bookcases 
are built in on both sides of the fire- 
place. The dining room has a finely 
finished oak bufiet, built especially 
to fit the room. French windows 
open from the dining room on to the 

The second floor contains four 
large chambers and a large bath- 
room. Each room is supplied with a large, comfortable 
closet. The two rear bedrooms open directly on the 
sleeping porch. All of these rooms are trimmed with 
clear birch and stained a mahogany color, wax-finished. 
In building this house it was felt that it would 
be more or less of a public building, because the Dean 
would be required continually to entertain a large num- 
ber of visitors, so it was considered advisable to build 
as pretty and comfortable a home as possible. There- 
fore, no expense was spared in this building to attain 
this end. For this reason total costs are of little conse- 
quence in a considerfition of the economy of concrete. 

The roof of the sleeping porch is covered with l6-oz. 
copper. The front porch and the roof of the main build- 
ing are covered with Spanish red tile. Future residences 
of Moosehcart will not be so elaborate internally as this 
one, as a residence of this size is far too large for the 
ordinary family, but this is an excellent example of the 
character of work that can be done with the Mooseheart 
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Faced Block Suhfack 

concrete block and trim stone. In general this building 
represents the type of building that will be put up at 
Mooseheart for residential purposes. All of the block 
used in this building were made by Ihe Hydro-Stone 
process, faced with mica spar crystals. Universal port- 
land cement is used for all the granite block and fur the 
backing of the trim stone. Some of the trim stone used 
at Mooseheart has been faced with Medusa white cement 
and some has been faced with Atlas white cement, both 
of which have proven satisfactory. 

The block used in the Dean's home are of the two- 
lug type, giving a wall with a minimum thickness of 
about 2%" , and two projecting lugs on which furring 
strips are attached vertically by means of wall plugs or 
wire loops, held in the joints. The interior lath and 
plaster are then applied on the furring, giving a light 
yet stable and well insulated wall. All block used above 
ground on this house are faced, and washed and scrubbed 
while green to expose and brighten the facing aggregate. 
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Via. 1— The REsmENCE or Rafael Feires, Mikomab. P. R. 

FlO. 3 — A BtrXOALOW FOI jAUEa NoBLEi, MlBOUAK, p. R. 



Fio. 3— The HENkv Molika Houie, Condado, P. R. 
Fio. 4 — The Residence or Amtonio Necbooomo, Abcbitect 
Sr. NectiDdono has designed a large nunober of houses Blmilsr 
to those illustrated. 



The Construction of Small Concrete 
Houses at San Juan, P. R." 



Since tlie inauguration of reinforced concrete resi- 
dences of the bungalow type in Porto Rico some five 
years ago, they have gained much favor among Porto 
Ricans and American residents of the Island. Thia 
type, which is exemplified in the accompanying illustra- 
tions, is the standard of construction in the residential 
district of San Juan known as "EI Condado." 

This modern reinforced concrete dwelling is in marked 
contrast to the type of Porto Rican residence formerly 
built and still in use to a large extent. The old struc- 
tures usually consisted of very heavy brick walk ranging 
in thickness from 18" to 21" and plastered both inside 
and outside with a mortar of pulverized brick and nat- 
ural cement. Occasionally one would find the interior 
partitions of the same thickness as the outside wall.s, 
although they supported only the roof. This type de- 
pended for durability and strength upon its massive' 

'From Cownim, Seplember. IBIJ. 



ness only. The arrangement of the interior was very 
simple, usually rectangular in shape, with one hall or 
passageway extending the entire length of the building 
and with rooms located symmetrically on either side of 
the hall. 

The modem dwelling, the construction of which is 
here described, is architecturally similar to the American 
bungalow. Its outside appearance would seem identical 
with bungalows in California and other parts of the 
United States, and essentially it is, but several features 
are included that make it distinctive, both from neces- 
sity and from local artistic temperament. Cor example, 
shutters are installed in nearly all window openings. 
They permit practically 100% ventilation, and at the 
same time diffuse the intensely bright sunlight. Also, 
the Porto Rican is a lover of tile floors and of colors 
that give contrast. Tile floors will be found in some 
parts, if not all, of the house, and faience tile panels 
are inserted in the outside walls. The living room and 
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the dining room are generally thrown into one large 
room, there being either a wide arch or colurans and grul 
separating them. These are customs that have prevailed 
in Porto Rican homes for j'ears. 

Structural Features 
The footings and the outside walls are constructed of 
reinforced concrete, the latter extending to the full 
height of the building. The footing usually consists of 
a solid course of concrete 9" to 1' in thickness and 2' 
6" to S' 6" in width. In some cases footings have been 
placed in filled ground below sea level and very close to 
the shore, in soft sand. This has necessitated the con- 
struction of a spread footing of unusual width and 
depth, heavily reinforced. Such a footing acts in the 
same manner as the so-called "raft" foundation. A 
footing wall 10" thick extends from the footing to the 
floor line, and is offset here to form a belt course around 
the building on the outside and a bearing for the floor 
joists on the inside. For one-story structures the wall 
above the floor has been constructed of reinforced con- 
crete 4" thick or of metal lath and plaster on studs. In 
the latter, the wall is 6" thick. The footing and footing 
wall concrete is mixed in the proportions of 1:3:6, using 
American brands of portland cement, river sand, if pos- 
sible, but usually sea sand, and broken stone (a blue 



trap-rock of excellent quality), ranging in size from l/>" 
to l". The footing and footing wall are poured mono- 
lithic around the entire building, and the former is 
reinforced with from three to five %" bars longitudinally 
and ^" bars transversely, spaced 2*" o. c. The footing 
wall is reinforced with y/' bars spaced 12" horizontally 
and 24" vertically. The 4" concrete wall has the same 
reinforcement as tJie footing wall. Four inches may 
appear thin for a wall supporting a roof, and it would 
seem that it would be hard to pour so as to obtain a 
smooth surface and to eliminate the "honeycombs." 
The latter objection is overcome by the use of a mixture 
of Portland cement and screenings mixed 1 :5. The 
screenings are the hard trap-rock mentioned above and 
range in size from V4" *<* the smallest particle. This 
mixture gives a very smooth wall and little additional 
work is necessary after the removal of the forms. 
While such a wall is durable, yet its compressive strength 
is rather low, but experience has shown that it is amply 
strong to support a roof of ordinary wood construc- 
tion, the type which is ordinarily used. With a roof of 
heavy tile, such as is shown in Figs. 1 and €, the use 
of a 4" wall would not, in the writer's opinion, be con- 
sidered good practice where the outside walls carry 
the entire roof. As an added factor of safety, and to 
prevent cracks that have occasionally appeared in the 
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4" walls, specifications that call for a solid concrete 
wall have been changed to a 6" wall. The chief advan- 
tage of the use of screenings is the pleasing texture of 
the finished surface. 

The concrete is mixed by hand to a wet consistency 
and the wall is poured in courses 3' high around the en- 
tire outside. The forms are removed 24 hours after 
pouring the concrete, and the wall, while still "green 



) rubbed down with a wooden float, 
rough spots are eliminated without 
discoloring the surface. For such a 
thin wall special care is exercised in 
placing and bracing the forms to 
keep them true and plumb. 

Floort — The floor is usually con- 
structed of wood, using joists 2" x 
8", 18" o, c., supported at the out- 
side on the footing wall and at the 
center on a girder set on concrete 
posts. One inch sheathing is laid 
directly on the joists and the 
finishing flooring after the other 
parts of the building is com- 
plete. If tile floors are speci- 
fied, the tile are laid on a concrete 
base over a well packed earth fill. 
The floors of the bath room and of 
the kitchen are generally of tile and 
concrete respectively. The top sur- 
face of all concrete floors is treated 
with a hardener to prevent wearing 
and dusting. 



In this 
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Pariition* — All interior partitions arc constructed of 
Hy-Rib and plaster, except where a center support is 
necessary for the roof joists, in which case the center 
longitudinal wall is of solid concrete. The partitions 
are S" thick and are laid directly upon the wood floor, 
the floor joists being doubled under the partition. They 
are reinforced at the corners and at the sides and the 
top of doot openings with jy^" structural channels ver- 
tically, and Yi" round rods, attached to the Hy-Rib, 
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horizontallj, 18" o. c. The mortar applied to theae par- 
titions consists of I part of portland cement, S parts 
of sand and a small amount of lime, usunlly 10% of 
the cement. The interior of the outside walls is also 
plastered to conform in color and texture to the plaster 
partitions. 

All concrete and plaster are waterproofed with an 
integral waterproofing, as well as all concrete floors that 
are laid on the ground. 

Roof* — If the width of the building will permit, the 
roof joists span the outside walls. Roof construction is 
of the ordinary frame tjpe and is clearly shown in the 
accompanying plans. The roofing material used de- 
pends upon the fancy of the owner, and is of asphaltic 
paper, metal tile, Spanish clay or vitrilied tile. The 
clay tile are not used to a very large extent, owing t« 
their exceptionally high cost. The pitch 'of roofs is 
very flat and the overhang varies from S' to 4', either 
ceiled or left open. If ceiled, special care is taken to 
allow circulation in the attic by providing at intervals 
screened openings in the ceiling. 

Dtlailt of Finish — The tendency of the Porto Rican 
Is toward rather bright colors and panels of faience 
tile are inserted in certain parts of the outside wall, 
usually on the sides of columns and at the loner cor- 
ners of windows. These panels are shown in the ac- 
companying views. The windows are a very important 
factor in the construction of theae dwellings, as it is 
imperative to obtain the maximum ventilation and, on 
the other hand, not admit too much sunlight. As before 
mentioned, this is ordinarily accomplished by the use of 
shutter windows. These windows are also generally 
placed in groups so that when they are open the room 
will practically be converted into a veranda. 

These residences contain nearly all of the conve' 



nienccs of a modern isuburban American 
home, such as water aervice, electricity, 
gas, etc. However, except in the busi- 
ness district of San Juan, there is no 
sewerage system. Sanitation, therefore, 
requires that each residence must dis- 
pose of its sewage. The system consists 
of two tanka placed well underground, 
one of them constructed of concrete 
and practically air-tight. The second 
tank is constructed of loose stones, 
through which the sewer water perco- 
lates. The aolids are retained in the 
first tank and the fluid is drained into 
the second, where it seeps out through 
the ground. The airtight tank will re- 
quire cleaning about once a year, and 
the outlet tank, if constructed properly, 
will never require any attention. 

These residences are in the residen- 
tial park, 'E1 Condado," which con- 
tains practically all the homes of this 
type. The dwellings are designed by 
local architects and are built by local 
contractors, either under the supervi- 
sion of the owner or through Behn 
- -.,„_,,,^- Bros., who are financing the develop- 
ment of this section. 
Costs 
It is rather difGcult to obtain unit cost figures. Very 
few contractors keep a cost system in a systematic way 
and consequently most of them cannot give the cost of a 
certain kind of concrete on the unit basis. However, 
the following figures are an average of most of the 
structures illustrated and represent quite closely the 
actual cost (1915): 



Lakw :Ini> MATiauL' Com, CoNcum RaroENca ik Sah Juan, P. R. 

Materisla <Ca>t at Job) : 

Cement, per bW. «roM (leu iS cto. for return of 4 bbcIw) fl.SA 

Broken itone. 11"^. per cu. yd tl.aa 

Stone screeainga, hi" to dust, per cu. yd y.ls 

SeA Band, per cu. yd 5t els. 

River rand, per cu. yd fl.H 

RmiCh dinienalon and sheathing- lamber, per I.OOO b. in 118-10 

Finished Y. P. lumber for formwork, per I.OOO b. m tllKIt 

Ouarter-sswed Y. P. flooring, per l.MO b. m tS5-10 

Reinforcing steel, per ton t>ue ttl.H 

P. R. mosaic tllefor floors, per sq. yd..' BScts. 

Red quarry tile for roof {U. S. mfre.). per sq. yd. of roof... tl.SV 

Holland clay tile for roof, per aq. yd. of roof 11.10 

Metal lath for partltioni. witli atuds. per sq. ft 1.9 cta.-a.Octs. 

Hy-Rlb or Bimllar for solid partitions, per sq. ft Scts.-Tcts. 

Labor and Materials : 

Footing concrete. l:>:a. labor and materials, per cu. yd Hoo 

Wall concrete. *~-t' thick, labor and materlnlB. per cu. yd....tl8.oo 
Floor concrete on earth fill, labor and materlala, per lOO' 

(9" thick), (no top dressing) |li-14 

Hy-Rlb partitions. t~ thick, per sq. yd 11.73 

Studded partltlDng, «' thick, lath and plaster both sides, per 

sq. yd 11.00 

Plaster and concrete. K" thick, per sq. yd 19 cts. 

Rub Onlsh, on outside wall (where not plastered), per sq. yd. 11 cts. 

Finished wood flooring, lalior laying, per sq. yd 1S.9 cts. 

Flnlstied wood flooring, labor flnlsmng and scraping, per 

sq. yd 10.0 cts. 

Wood floor Joists, 18" spacing, labor, per 1,000 b. m KO.OO 

Tile floor, labor, per aq. yd 11.00 

Peon labor, per tiour ID cts.-ltcts. 

Carpenters, per hour lilcts. 

Average cost of bulldlnga. complete. Including plumbing, electric 

work, etc.. for one-story residence as described In article. Is 11.79 

per sq. ft, of floor area. Including balconies. 
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Di. F. W. DroLEv, Neae Ma- 
MILA, P. I.— Walls, Flooes, 
Roor AKD Staibs of Concbete 



Philippine Island 
Concrete House' 



ed witli the lust V^" of the 1" top surface, which was 
mixed of 1 part cement and 2 parts sand, and tile results 
are entirely satisfactory. The top was troweled down 
smooth. The floor treatment is described by Dr. Dudley 
OS follows: 



The house shown in the accompanying illustrations 
was erected in the Philippine Islands, five miles from 
Manila, for Dr. F. W. Dudley. It stands in a beautiful 
7-acre tract, 153' above the city. The work was done 
on force account by native labor, under the direction of 
an American foreman, and is practically fireproof 
throughout. 

The house is of concrete and steel, the only wood in 
the structure being used in the framing for the kitchen 
roof, for window and door frames, for doors, windows, 
stair rail cap, dumb waiter box and the shelving in the 
closets. The interior trim is especially interesting, rep- 
resenting many native woods, beautifully finished in 
natural colors. Columns, walls, floors, roof and Ihe 
stairs are of concrete. Some steel I-beams were em- 
ployed. 

The concrete is of a 1:3:4 mixture throughout, em- 
ploying Green Island (Hong Kong) portland cement. 
The reinforcing consisted chiefly of Vg" sqaatt twisted 
rods in 30' lengths. A few %" square twisted rods, 
however, were available. 

The design was so worked out by Dr. Dudley himself 
that much of the form work was good for three uses, 
at the end of which, however, it was practically us(;1f ss. 
Materials were raised by hand hoist. 

Much of the concrete was waterproofed by adding 
6% of mineral oil, according to the directions worked 
out by the United States Office of Public Roads. The 
building was erected in five months in the rainy season, 
to get the benefit of good curing conditions, and in the 
first succeeding dry season the concrete roof slab was 
covered with 5" or 6" of sand, and kept damp, and since 
then only two" or three small cracks have developed in 
the subsequent dry seasons. 

It was originally planned that, while all the floors 
should be of concrete, they were to be covered with 
linoleum, cork carpets and other special surfacing ma- 
terials. Due to war conditions, however, these were not 
obtainable, and as this condition became known before 
the floors were finished up, mortar color was incorpnrat- 

Kosctm, April, l»ll. 



We clean the floors thrice weekly with a B^ solution of Si{C. 
Cresol Comp. U. S. P., the formula of which is as follows: 

t.ln>eed oii aon trams 

fotaselum hydroxide so icramg 

Wnter siilllclent to miilie iii> lo i.oafljtranu 
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This Is a rather difficult formula to oiIk, bo do not try to 
make it yourself. If you want a small quantity, your local 
druggist can probably furnish it; if you want large quantities— 
from a gallon up — buy it from a wholesale druggist, or a reiia- 
ble pharmaceutical manufarturcr. 

Floors are mopped daily with the following: 

Keroaene 1*0.0 c. c. 

Good soap iso.o «. 

Turpentine to.o c. c. 

Bolllnj water (.« nters 

The floors are swept clean and all dirt and dust removed. 

After mopping on alternate days with Sig. Cresol Comp., 
U. S. P., and hot water, the above mentioned solution is applied 
hot, after emulsifying. This last solution is used several 
times a dav and well rubbed in with a piece of blanket in a mop 
handle, till the floors take on a beautiful polish. 

These floors are so satisfactory that no special cov- 
erings will be provided. 

The 5,250 gal. concrete water tank on the roof of 
the house was waterproofed with 5% of mineral oil. 



The walls of the house for the first floor are 10" 
thick, and the second floor 8" thick. The house is de- 
scribed as cool and comfortable in the hot season, and 
dry in the extremely rainy season. 

The exterior concrete was gone over with a steel brush 
as soon after casting as possible, and it was then given 
a cement wash. The inside of the house is sand 
finished, the paint and tinting being applied direct. 

In still another respect the house is unique in that a 
great deal of native shell is used in windows, instead of 
glass. The shells are white, translucent, about 'i^z" 
square, and are held in place by wooden strips. They 
are set diamond shape in frames and appear not unlike 
ground glass. 

The stairs, of concrete, are finished red with iron 
balusters and a native wood cap rail. 

Much special imported glass was also employed. The 
house cost $i2,500, American money. 



Engineer Builds Economical Concrete 
House With Simple Equipment' 



The house which is the subject of this articlr. is 
raluable as an illustration of what can be done with 
concrete by an individual not equipped with commercial 
forms, who expects to build his own residence only. 
J. F. Hahn," who has for some years been engaged as 
designing and constructing engineer on various classes 
of reinforced concrete work, was in the same position 
as many others; he realized distinctly the advantages 
of a concrete house, yet was confronted with the im- 
possibility of securing a favorable contract price as com- 
pared with other materials, owing to the unfamiliarity 
of most builders with this class of construction. 

The house is from the owner's plans and was con- 
structed under his supervision. It is as shown by the 
illustrations, extremely plain in outline, but it is well 
proportioned and well suited to its surroundings ; situ~ 
ated on an elevation among stately old trees, its simple, 
strong lines sl^nd out in a particularly favorable setting. 

The house is 25' x 36' in plan, the basement height 
from floor to floor is 7' 8", the first story 9' 6", the 
second story 8' 6". There are a front porch, a rear 
porch and a sleeping porch. The house contains nine 
rooms and a bath, besides the basement and the ntttc. 



As will be seen by the plan, the living room and the 
dining room occupy the entire front. In the living room 
is a concrete brick-faced fireplace. The entrance is pro- 
tected by a vestibule. At the rear of the first floor are 
the library, the sewing room and the kitchen. 

The second floor provides four bed rooms and a bath- 
room. Ample closet room is provided, kicluding two 
linen closets. From the hall access is provided to the 
sleeping porch at the rear of the hous£ and to the attic, 
which contains a large amount of storage space and 
could, if necessary, be divided into three sleeping rooms. 
The basement is subdivided by concrete partitions which 
support the main partitions and the first floor. Aside 
from the usual space for heating plant and fuel storage, 
there are a good sized laundry and a store room in the 
basement. 

Concrete 

Concrete was of bank-run gravel, with the larger 
stones removed. A considerable amount of the gravel 
was found at the excavation and was used in basement 
walls and the first floor. This reduced the cost of gravel 
to aboDt 8J cts. per cu. yd. for the entire building. Ce- 
ment was used to the amount of about 173 bbls. and 
cost $1.50 delivered at the job. A continuous mixer 
was rented for the work. 
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All concrete above the basement walls was mixed ap- 
proximately 1 :4l4, cement and pit-run gravel. The 
concrete was very dense and practically waterproof. 

Reinforcing — The walls were reinforced horizontally 
with %" twisted bars \6" o. c.^ and the same size bars 
were placed around openings. 

The reinforced concrete floors are supported on con- 
crete bearing walls except for short spaces carried on 
girders as shown on the plans. The floor slab was rein- 
forced with square twisted bars of size and spacing 
shown. 

Forms — The wall forms for the superstructure were 
sectional, 2' 6" high, made of 3" x 10" boards nailed 
to 2" xi 4" pieces at about 2' 6" centers. Inside and 
outside forms were held in place by 5/16" bolts and 
spreaders. The inside of the outside forms was covered 
with a cheap grade of 2-ply roofing felt having a rough 
grained surface. The roofing felt was used to avoid 
the smooth, glassy surface characteristic of concrete 
where smooth wood or steel forms are used. The paper 
also served as a gasket between the forms and the con- 
crete wall previously built, and in nearly all cases the 
form was watertight and made a joint that is barely 
noticeable. After the concrete work was finished, the 
forms were taken apart, the boards were used for roof 
sheathing and the 2" x 4" pieces for fillers in second 
floor partitions. The rafters and the second floor ceil- 
ing joists were used for supporting floor forms and for 
staying. In this way all the lumber that could be 
charged to forms is the waste from cutting, which did 
not exceed 500 board feet. 

Handling Concrete — The concrete was handled by 
hand and no hoisting equipment or runway was used. As 
the concrete was poured in sections about 80" high, the 
first section was easily handled with buckets from the 
ground. The second section was poured by a man stand- 
ing on a portable platform, who took the bucket 
as passed to him from a laborer on the ground. 
The platform was moved along as the forms were 
filled. The same procedure was followed by add- 
ing an additional man for each rise of the forms, up to 
the second floor, when the material was hoisted to the 
second floor by three men at the rear porch and the pro- 
cedure was repeated. While this may seem a crude way 
of handling the concrete, when one considers the very 
small quantity that is required for a 6" wall, SO" high, 
allowing for openings, and that this was an isolated job 



which would not warrant an investment for staging 
equipment, it will be found that this was probably as 
economical a procedure as could have been followed. 
The light mixer used was easily moved from one side 
of the house to the other, so that the concrete had to 
be carried a very short distance. 

The first story required two days to set up forms and 
pour the concrete for each section, thus requiring 8 
days to build a story height. The work was done by a 
superintendent, one carpenter and two laborers for the 
first two sections, three for the third, and four »for the 
fourth. It required 6 hours to 7 hours to set up the 
forms and 2 hours to 3 hours to fill them with concrete. 
The work was so arranged that all forms were filled at 
the end of each day. This part included the concrete 
partitions. 

The second story walls, without partitions, were built 
in 4 days, or at the rate of a section per day. To pour 
the concrete, an additional laborer was employed for 
each additional section in height. The additional laborer 
was used only a few hours each day while pouring con- 
crete, the local labor situation permitting this arrange- 
ment. 

Surface Treatment 

The forms, covered as previously described with roof- 
ing paper, did not leave the surface , in a glassy oondi~ 
tion, and there was comparatively little streaking from 
leakage. While the house looked rather spotted at first, 
two years' exposure to the weather has evened up the 
color to a remarkable extent, and the surface, which is 
practically as left by the forms, is far from unattrac- 
tive. It has a sturdy individuality; it is an honest ex- 
pression of an honest material, and will continue to grow 
more attractive as the years pass. 

Roofing 

The roof frame is of wood and in it were utilized the 
plank which had been serving throughout the job as 
staging and supports for floor forms. Practically ev- 
ery scrap of lumber could be used in sheathing the roof, 
SQ that there was very little waste. As roofing tile was 
to be used, the roof was prepared by covering with wat- 
erproofed paper, which was held on by lath running up 
and down the slope of the roof. These laths also act 
as furring strips for horizontal 1" x 2" strips, to which 
the tile are secured. The tile were made on a Brock 
roofing tile machine, which is a simple piece of equip- 
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ment consisting mainly of an arrangement for molding 
on pallets which give the proper shape to the bottom 
of the tile atfd a troweling member running on guides 
which trowels and gives the proper form to* the top sur- 
face. The tile were first made to an approximate shape 
and then a surface coating of red iron oxide was sieved 
over them and the troweling finished. This gives a very 
good color which seems to be fully equal to that of the 
burnt clay tile^ while irregularities in placing the color 
give variety in the depth of the shade^ which results in 
a very pleasing roof. It is interesting to note that the 
tile were made and placed on the roof at about $12 per 
square. 

Construction Details 

Fortunately the mistake was not made in this house 
of attempting to secure a dry and thoroughly insulated 
building by means of a single concrete wall^ and pro- * 
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vision was made for furring and lathing. This is done 
as illustrated in the sketch, by tacking V-shaped strips 
to the forms at proper intervals^ to which vertical furring 
strips were afterwards nailed. The concrete partitions 
and first fioor ceiling were not lathed, but the plaster 
was applied direct, with entirely satisfactory results. 
Considerable thought was expended upon a proper, win- 
dow frame detail, which should be simple and entirely 
weather-tight, yet which could be used readily with a 6" 
wall and not interfere with the forms. The result of 
Mr. Hahn's work is shown in an accompanying detail. 
Study of the detail will show that the jamb, headpiece 
and sill could be separated from the rest of the frame 
and readily replaced. A false jamb was used outside, 
as shown^ to act as a form for the concrete. This was, 
of course, removed and a staff bead put on after the 
forms were removed. Each frame was set assembled 
complete, then the jambs were match marked, numbered 
and taken off until the concrete work was complete. It 
will be noticed that this style of frame provides not 
only an airtight joint, and a form for the concrete^ but 
also suitable nailing for the interior trim. The porches 
are of concrete poured in forms, but the panels in the 
rear porch are of stucco on ribbed metal lath over 
sheathing. The fioor and roof of the sleeping porch are 
of poured concrete. The roof is colored with red oxide 
to match the roof tile ; the iron oxide was troweled in as 
with roofing tile. The concrete sills were cast in place 
in suitable spaces left for them^ it being considered 
easier to do this than to take care of the complications 
sills would involve in the form work. The chimney 
is of concrete, poured with the house and provided with 
square vitrified tile flue lining. The use of concrete 
has been extended to all the surroundings of the house^ 
as will be noted by the long flight of concrete steps, 
the retaining wall, sidewalks and even the concrete 
lawn roller and T-sli.iped clothes line post which can be 
seen by close inspection of Fig. 2. 



Interior Fittings 

The finished floors are o{ oak and yellow pine, nailed 
to 2^' X 2" screeds laid directly on the concrete sub- 
floors, except in the vestibule and the toilet room^ where 
ceramic tile floors are used. All partitions not indicated 
as being of concrete on the plans are framed of wood 
in the usual manner. The trim on the first floor is of 
oak of a plain and tasteful design, and the second floor 
rooms are finished in yellow pine^ enameled^ and birch 
mahogany. A vacuum vapor heating plant has been in- 
stalled^ which^ together with the concrete construction^ 
has reduced very considerably the fuel required for 
heating. 

The kitchen and the laundry are piped with gas and 
in the laimdry is installed a Diehl automatic water heater^ 
which supplies hot water at all times to laundry^ kitchen 
and bathrooms. The house is lighted by electricity and 
gas. The plumbing consists of toilet on the first floor 
and bath room on the second floor^ with the usual equip- 
ment of kitchen plumbing, and an automatic soft water 
pump in the laundry. A clothes chute communicates be- 
tween the laundry and each floor. 

Cost 

In estimating the cost (191^)> the owner's time as 
superintendent is included at $4.00 per day^ but no con- 
tractor's profit is added in the total cost, although it is 
figured on certain parts of the work which were let out 
on contract. It may be added, however, that this work 
was done at an exceptionally favorable time, and that 
the figures obtained from contractors were probably un- 
usually low. The notable feature of this work is that, 
in spite of the;i fact that this was an isolated building, 
erected by workmen who had had little or no previous 
experience in this class of work, a fact which was, to a 
certain extent^ offset by favorable prices for materials 
and favorable labor conditions, the cost of the concrete 
work, which includes the basement and entire struc- 
tural part of the house, came to slightly more than 
$1,000. The remainder of the cost went into woodwork, 
millwork, plastering and accessories which would nec- 
essarily be figured at the same cost in any kind of house. 
It is evident, therefore, that not only this concrete house 
has not cost more than other types of structures, but in 
all probability Mr. Hahn has actually effected a saving 
over any other material. He has a house which will 
require no upkeep for years to come, which removes to 
a large degree the fire hazard as evidenced by the lower 
insurance rates^ which is more easily heated in cold 
weather, yet is cool in the heated season, and which will 
continually become more in harmony with its surround- 
ings as the years pass. 



Cost Data 

Excavation contract | 40.00 I 40.00 

Cement 800.04 

Gravel and sand 110.10 

Steel 70.85 

Mixer (rental) f 0.00 

lAhoT on concrete and forms 578.00 

Total concrete cost I.OOO.SO 

Roof tile and sheet metal contract | f 80.00 

Plaaterinf contract f S8.00 

Lumber 5f 8.10 

Mill work 158.49 

Carpenter labor 420.44 

Total lumber and carpenter 1,107.12 

Hardware, rouyh and finished I 0S.4S 

Plumbinf contract S08.00 

Heating plant 880.88 

Painting (does not include walls where left 

white) 188.45 

Electric light wiring and fixtures 108.40 

Hardware, heating, plumbing, light and painting 080.1 1 

Incidental maaon supplies .*. . 50.54 

Miscellaneous labor 28.02 



18,780.88 
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A Concrete House 

With Tile-Lined 

Walls' 

Br Charles F. Dinqhan 

Tliis concrete residence differs from many in that low 
coat was neither the first consideration nor the determin- 
ing factor in the choice of a building material. 

The owner demanded a residence which, for its sise, 
should be strictly first-class and which should be fire- 
proof, comfortable, permanent, and gain its attractive 
appearance from harmonious proportions, rather than 
from architectural embellishment. Concrete was pre- 
eminently the material indicated by these requirements. 

The architect, George W. Von Ars, has succeeded in 
producing a well proportioned, comfortable looking 
house, without excessive adornment. 

The wall section shows the care taken to get a wall 
that should be damp-proof as well as a heat insulator. 
While this type of construction may seem excessively 
costly, it has been justified by the fact that in some 
places expensive paneled wood wainscot is placed against 
the wall and that the wall has proven an excellent heat 
and moisture insulator. The rods shown in the drawing 
were placed as an insurance against contraction cracks, 
rather than to add strength. 

The. floor construction is of the Kahn hollow tile and 
concrete type. 

Cornices are of copper, to give a contrasting color, 
and the roofs are of red Spanish tile. The sleeping 
porch, shown unfinished in the illustration, has a glass 
roof set in puttyless sash, while the sides are made up 
of metal casements. 

'From CoNciETE, March, itis. p. lia. 



Practically all of the concrete work was cast in place 
except the porch balusters, which were cast on the 
ground and set in place, after which the coping rail 
was cast on top. The walls were poured in wood forms, 
and are lined with hollow clay tile. All walls, after 
removing the forms, were ground to a surface as smooth 
as possible by the use of carborundum brick. Forms 
were left on until the concrete was comparatively hard, 
which made the cost of surfacing reach the rather high 
price of 6 cts. per ft. However, it is believed that this 
cost was justified by the fine appearance of the surface 
obtained. 

The total cost of the house, excluding plumbing, heat- 
ing, vacuum cleaner, electrical work and finished paint- 
ing, was approximately 32 cts. per cu. ft., which is 
greater than the cost of a similar brick house, but con- 
siderably cheaper than a stone veneered house of the 
same .lyle. 



Fio. 2 — Wall Section, Stewamt Hocsx 

The house was erected for Mrs. O. J. Stewart by 
the Merrick Fireproofing Co. Julius Bally was super- 
intendent of construction, and the writer at that time 
was secretary of the contracting company. 



House Walls Are Pre-Cast 
Horizontally 



By W. B. Hkriot 



FlQ, 1- 



The instincts of the architect and 
builder, developed by actual experience 
and the conception of an idea suggested 
by the need of greater efficiency in 
economy and fireproof construction, 
impelled B. Frank Davis, Miami, Fla., 
to attack the problem of unit-built 
structures along the line of walls cast 
flat on the ground, as shown in the ac- 
companying illustrations, Figs. 2-5, 
and as Anally worked out in the origi' 
nal demonstration in Fig. I. 

The work consisted in making sec- 
tional walls poured into forms {iat on 
the ground, eliminating much form 
work, waste lumber and labor, and ad- 
mitting new architectural possibilities 
with a minimum of expense, the sec- 
tions finally being lifted into place 
upon tbe foundations, spaced sufficient- 
ly apart to provide for pilasters that 
are molded into place, making a con- 
tinuous or complete wall. The chimney 
also acts as a pilaster. 

Details and cost data given by Mr. Davis follow: 

The net cost of the walls (no contractor's profit in- 
cluded) finished with sienna coloring, pebble-dashed, 
pilasters plastered and tinted, was only 17^ cts. per 
sq. ft. This does not include porch work, which hap- 
pened to be of an expensive design; it does include the 
four outside walls from foundation water table up, 
finished with 8" x 2" furring strips inside. 

It took about the same time ordinarily consumed for 
similar size and design of walls in ordinary construc- 
tion, bat only one mechanic and two common laborers 
were required. 

The system was used on the building illustrated as 
follows : 

The foundation was laid (including basement) by 
the regular double form method. 

The floor joists and sub-floor were then placed, 

The window frames, double-hung, casement and doors 
with transoms, were laid flat Upon the floor. 

The walls were divided into convenient sections. 

For each section (17 in all) a slab was cast, some 
having window or door frames cast in place and some 
without openings. 

Furring strips 2" x S", 16" o. c., were laid down upon 
the sub-floor and nails driven into their top surfaces, 
heads projecting. 

Loose 2" lumber was then laid in between the furring 
to form a continuous flooring under the slab, 2" above 
the sub-floor to allow for thickness of frames. 

Two-by-four timber on edge formed the mold for 
the slab, the 2 x 4's having staggered holes bored to al- 

■CoHCUTE, June. I>1T. 
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low reinforcement to project from the finished slab on 
the edges. 

Three-eights-inch steel rods were placed 16" o. c. each 
way, also %" rods projecting 1' below for anchorage 
into pilasters. In addition to tbe rods, the sections were 
further reinforced with wire fencing. No. 9 wire, S" x 
6" mesh, electric weld. 

The molds were filled with 31/4" of concrete mixed in 
the proportions of 1 part cement, 2- parts clean sand, 
2 parts clean rock, through l" mesh screen, and the top 
surface was finished with a 1:1 mixture, colored with 
raw sienna powder, after which small yellow pebbles 
were lightly tamped into the fresh top. 

The slabs for each side wall were east and raised be- 
fore the end walls were molded. 

A portable derrick of 4,000 lbs. capacity was used 
in handling the sections, from which, when slightly 
raised, the loose bottom form lumber was removed, Icav 
ing the furring securely fastened to the inside surface 
by virtue of the nailheads embedded into the concrete. 

The slabs were placed upon the foundation spaced 
about 10" apart, plumbed and braced. 

Interchangeable pilaster forms were fastened inside 
and out and held in place by means of double wires and 
wedges. After pilasters were poured (anchor being 
placed in each pilaster at top to fasten rafter plate) 
the wires were cut and the forms removed and used 
again on the other walls. 

The inside was ready for the Inthers without fur- 
ther work. The large front door opening, with tran- 
som and side lights, had no slab — simply a pilaster 
on each side and a girder above. The finished curtain 
wall is SYn" thick, outside to outside. 
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Fig. 2 shows a section being cast with caaement win- 
dow frame in place, also in the foreground a section 
containing a double-hung window. All the reinforce- 
ment had not been placed in this form. 

Fig. S shows the south wall being cast and finished; 
all but one section was made in a part of one day, by 
one mechanic and two laborers. 

Fig. 1 shows the pilaster forms being wired in posi- 
tion for pouring — note that chimney holds two sections 
in place. 

Fig. 5 shows a view of the south wall after the pilas- 
ter forms were removed. The large posts in the fore- 
ground also hold the porch wall sections firmly in place, 
the slabs being embedded in the posts about 3". These 
porch wall slabs were cast flat, 4" thick, with 8" coping. 

The completed building, showing artistic effect of 
walls, divided into sections or panels, and treated with 
color effects, is shown in Fig. I. The pilasters and posts 
are tinted cream color, the walls buff. 

The system the inventor had in mind was to mold 
the curtain wall sections at a central point, provided 
with a large concrete floor, modern mixing plant, and 
overhead traveling crane. In this way, the sections 
could be molded and placed upon the building site at 
a cost not exceeding 13 cts. to 17 cts. per sq. ft. The 
hauling could be easily done on a truck bed, designed 
for handling such material; the slabs would be lifted 
off the floor by means of the overlaid crane installed in 
the plant. 

To be properly equipped, a small traveling jib-crane 
to operate on portable track in sections will be required 
fur removing the slabs from the Iriiik (ind placing them 
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on the foundation (estimated cost of crane $1,200). 

Points urged by the inventor are: There would be 
absolutely no change in the designs or construction of a 
large structure, of the skyscraper class, necessary so far 
as the engineering problem or the skeleton of the build- 
ing is concerned ; the only difi'erence is an improvement 
in the old system of filling in with materials which only 
add weight and strain, instead of strengthening the 
skeleton. It certainly forms a rigid support and brace 
for the pilasters and girders, whereas when curtain walls 
of small units are built in afterwards, no strength is 
gained; on the other hand, more strain is added. With 
the slab system no outside scaffolding is required, ex- 
cept perhaps small swinging scaffolds for finishing the 
pilasters. One main process does not hold back the 
other subdivisions of the work, as with the old idea 
of filling in the curtain walls afterwards ; a contractor 
properly equipped could place the slabs and pilaster 
forms and cast the entire walls of a medium-sised store 
building in one day, and the finishing could begin at 
once, as soon as the second floor girder had set, or even 

The possibilities for ornamentation at a minimum cost 
are unlimited ; while the slabs are being cast the surfaces 
can be finished in any desired color, style or finish at 
little extra expense; cast concrete or other ornaments 
could be easily fastened in place, or at least anchors 
provided for them ; the surface troweled smooth, floated, 
veneered with tile, marble, mosaic, or any other orna- 
mental material. Thin tiles made in imitation of pressed 
brick could be easily cemented to the outside surface, 
while the slab is being east. 
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Note the sanitary finish of door and window openings and absence of wood trim. 
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A California House 
With Pre-Cast Walls' 

Early in the history of concrete construction, Colonel 
Aiken, U. S. Army, devised a system of casting the walls 
of buildings in a horizontal position and raising them 
with special equipment. Numerous buildings were 
erected, notably at army posts, but the system was not 
widely used. In the construction of a concrete house at 
Hollywood, Cal., the walls were pre-cost in a horiiontal 
position and raised by motor-driren jacks. The house 
was designed by Irving J. Gill and erected under his 
supervision. 

After the foundation for the house had set, the floor 
slab was laid and on this jacks for the erection of the 
walls were placed, which are well shown by Figs. 8 and?. 
Twelve feet of floor space from the wall to be erected 
was required in which to place the jacks, on which 
tilting tables, built of 3" x 6" rough plank were laid 
over steel walking beams. The number of jacks used 
and the spacing of them depended on the weight and 
siie of the wall to be supported. 

I>oor and window openings were laid out, the metal 
jambs set in place and the remaining surface of the 
wall form covered with hollow tile spaced for reinforced 
concrete beams to give proper stiffness ; twisted steel 
rods were then placed vertically and horizontally, and 
the wall was ready to be poured. Concrete was wheeled 
up an incline, dumped, leveled off and allowed to set. 

■From CoKCUTE, Hay. Itis, p. 1>T. 
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The upper surface (the outside of the wall) was finished 
in its tilted position before being raised. 

The power for erection was obtained from a S h. p. 
gasoline engine and transmitted to the jacks by a shaft 
through their pedestals. A wonn gear mechanism ex- 
tended all jacks at exactly the same rate. 

From y2 l""i' *o 2 hours was required to raise each 
wall, the time depending on the weight, shape and posi- 
tion of the wall. 

Horizontal rods left projecting from the ends of the 
walls were bound together after two adjacent walls had 
been raised to an upright position. A form 2' vide 
was built up the entire height of the wall, and into this 
concrete was poured, producing a concrete and hollow 
tile steel reinforced with twisted steel bars. 

Construction Details 

Roof joists are held in place by anchors, for which 
provision had been made in the concrete wall, and l" 
by 6" sheathing coyered by a gravel composition was 
used for the roofing. Interior partitions are of metal 
lath on wood studding, and the rough concrete slab has 
been covered by a finish coat reinforced with wire cloth. 

Special metal door and window frames were used, 
manufactured from No. 22 galvanized iron bent to 
shape and provided with perforated flanges, through 
which the concrete forms a key. The plastering finishes 
flush to the corners of the frames, which act as a corner 
bead for both exterior and interior wall surfaces. Each 
side of the frame is bent from one piece of metal so 
there is no danger from cracks. 

Sanitation and fireproofing are the features of the 
finish, as well as the structural details. There are no 
moldings or panels on the doors, simply plain slab sur- 
faces easily cleaned or dusted, while tfie absence of 
baseboards, ceiling, plate rails, door and window casings 
and picture molding makes the house as nearly dirt proof 
as is possible. 

The experience gained in the construction indicates 
that it has possibilities for economy that will recommend 
its more extended use. 



Walls Lined With Hollow Tile" 



By C. R. Knapi 



In building concrete houses, where hollow walls are 
used, it has been the general practice to use a movable 
core system, the core being moved up as fast as the 
concrete gets to the top of the core. I have used this 
method on a number of buildings but gave it up to use 
a 3" partition tile placed in the center of the wall, mak- 
ing two 4" concrete walls with this 3" tile between. 
This way of producing a hollow wall has a great many 
advantages over the "pull-a-core" system besides show- 
ing a decrease in the cost. The saving of time more 
than overbalances the cost of the tile. 

In building the concrete house here illustrated, I be- 
lieve that I have made a still further advance in the 
hollow wall methods. The results fully bear me out in 
this belief. In this case instead of placing my hollow 
partition tile in the center of the wall I have used it 

'Prom Concrete, Jan.. IRIS, p. It. 
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for my inside form. This brings my two 4" concrete 
walls together, making an S" solid wall and saving one 
line of steel reinforcement. The tile arc held in place 
hy a board or strip in front of the 3x4 uprights which 
are pat in at regular spacing to match the 2 x 4's of 
the front forms. Reference to the drawing will show 
that the boards or strips that hold the tile in place 
come only at the joints where the tile open. There is in 
this method a great saving because it saves building the 
inside forms and leaves only one side of the concrete 



wall to look after. The tile are more easily handled 
and ean be kept in place better than when used in the 
center of the wall, and the air space is just as effective. 
In the finish of the inside wall the wall plaster is put 
directly on the tile, to which it adheres firmly. 

The finbh of the outer wall is bush-hammered at a 
cost of approximately S cts. per sq. ft. The roof is of 
red asbestos shingles, thus giving a touch of color. 

The finish of the woodwork inside is mission. The 
finish of the woodwork outside is painted white. 
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Unit Forms Speed Up 
House Foundations' 

As ft part'af the housing project of the Phillipsburg 
DcvelopmeDt Corp., Phillipsburg, N. J., involving a 
large number of concrete bouses by the Ingersoll system 
(see elsewhere in this volume), S5 frame houses were 
erected on concrete fonndations. 

An interesting feature of the work was in connection 
with the forms for these fonndationa. Cellars are SO' 2" 
by 24' 2" by 6' Q", with an 8" concrete wall. The 
entire basement form work is in eight panels, two for 
each side for the inside forms and an equal number 
outside. A detail shows the way the panels are keyed 
at the corners and shows how they are bolted. This 
is also illustrated in Fig. 1, A, B, C, and D. In C, in 
this group of illnstrations, a 2" z 6" timber is being 
shoved into place, and this, when bolted, holds the forms 
securely and tightens them op at the corners. With 
thb system it takes four men 10 to II hours to strip 
and set up the form work. These four men are car- 
penters, at 60 cts. per hour — cheaper than carpenters 
with helpers. These men have a little help when the 
large panels are being carried from one job to another. 
The nmways shown in the same figure at D, arc set up 
by two men in two hours and stripped in 40 minutes. 
The concrete is placed from wheelbarrows in from seven 
to eight hours, and at one setting of the mixer, the work 
requiring 16^ to 17 cu. yds. The mix is 1:3:5 con- 
crete, of cement, sand and cinders. The wooden forms 
for these foundations have required no repairs and are 
giving splendid surfaces, special care being taken in 

'From CoNORK Feb.. ivil. p. tt. 
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apading the concrete to get a finished appearance, so means of this hopper, resting over the space between 
Uiat no surface treatment is required. The form work the forms, it has been, possible to place the concrete 
was developed by Superintendent Henderson, who also from wheelbarrows w'ithout ever losing a single barrow 
devised the hopper, shown at D in the illustration. By load. 

In these frame-houses a concrete chimney is being 
used, made np in blocks 10" high in two parts. The out- 
side, or block, has a scalloped interior cell, roughly in- 
dicated by the accompanying detail. Inside this is 
placed a concrete pipe flue lining, with tongur and 
groove joints. Blocks are made twice as Inrgc as they 
are brought through the roof, to give a more impressive 
architectural effect and a special cap, also made of 
concrete, gives a neat finish. The chimney itself is stuc- 
coed a light color and the caps are painted black. The 
chimney block and caps: are^raadc by George Godown, 
Phillips burg. 

All the houses in the Phillipsburg development will be 
served by Sanisep septic tanks, manufactured by the 
Cement Products Co., Wilmington, S. C, with one tank 
Fio. 3— CsCTw Secnoir of Crimney for four houses. 




Home-Made Wall Forms' 



It has often been found, when the need for equip- 
ment to accomplish a certain object has arisen, that two 
or more men working independently would hit upon the 
same solution of the problem. This is shown in the de- 
velopment of a number of years' experimenting by F. J. 
Beaty. Chowchilla, Cal., and working independently by 
August Matzke, Winona, Minn. Each has erected a 
number of interesting buildings with his system of forms 
and finds it a very successful method. Fig. 1 shows 
the construction. Mr. Beatty uses forms made up of 
nniform thickness and width. At frequent intervals 
i" X IS" plank surfaced on both sides and brought to 
small pieces of lumber thickness and width. At fre- 
quent intervals small pieces of lumber about 1" x 2". 
called clips, are nailed to the planks, projecting about 
1^". Mr. Matske uses shiplap with 2" x 2" cleats. 

The method of erection is as follows: The line of 
forms is run around the building and wires are twisted 

■CoKCTums, March. l»l«. 



around the projecting ends of the clips. Spacers are 
inserted and the wires twisted tight. A second section 
is then placed, the ends of the plank sections being 
brought opposite a clip, as shown in Fig. 1. These 
two courses of plank forms are filled and the concrete is 
allowed to set from six hours to ten hours; the lower 
forms are then removed by cutting the wires and turn- 
ing them up so as to support the upper line of plank. 
The lower planks are then placed above the section on 
the wall, and the work continued. It is stated that 
enough forms to go around the building twice are usually 
sufficient to take care of the work. Forms are oiled 
with crude petroleum before being used, and it is stated 
that they are in good condition after erecting several 
buildings. 

Woven wire mesh is used as a reinforcement, and is 
placed as shown in Fig. S. 

The window frames are made of 2" x 6" lumber, 
placed in the wall as the work progresses, as shown in 
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Fig. 1, and fastened to the concrete by means of nails secDred by beads in the grooves as shown. PaUnun 

driven into the back of the frames. No wood sill is spring sash balances take the place of weights, making 

used, the sash fitting directly on the concrete sill. The a distinct saving in cost, due to the extremely low-cost 

joint is covered by an astragal molding, and the sash frame. 



Hollow Wall Bungalow Built With Home- 
Made Machine' 



Bt Henry L. Wilson 



The accompanying illustration shows a nine-room bun- 
galow recently designed and built by the writer for 
Rev. Setb O. Rees, in Pasadena, Cal. 

The bungalow is constructed with hollow concrete 
walla. The forms are my own idea and have proved 
g success both in durability and low cost. Two S" con- 
crete walls, with a S" air space between, form the wall 
section. The walls are bonded by metal studs made 
from 24 galvanised sheet metal cut in strips 6" wide 
by 9' long. Both edges of the studs were turned back ' 
with a ^" circle, which stiffens the studs and forms 
a clinch in the concrete walls. The foundation walls 
were put in in the usual way, a solid 10" wall to floor 
joists; the metal studs were then set up edgeways across 
the wall on 18" centers and were held in line by a tem- 
porary plate at the top. The hollow walls were then 
started on the foundation. 

The forms used consisted of two pieces of ordinary 
2 X 10 lumber 6' long, two iron clamp» made of 1%" 
channel iron bent U-shaped to fit over the outside of the 
form boards and to hold them in place while the con- 
crete was being put in. Near each end of the boards 
a small steel pin was driven through near the bottom 
edge projecting about i" to catch on top of the wall 
and to hold the forms up in place. The cores were made 
of wood S" thick, 10" deep and 18" long, with two large 
screw-eyes in the top by which to poll them out. These 
cores were placed between the metal studs; the 8 x lO's 



were placed at each side, the clamps placed over them; 
they were then filled with semi-wet concrete, well 
tamped, when the cores were pulled, the clamps removed 
and the boards moved forward their length, and set 
up and refilled, and so on around the house to the start* 
ing point. By that time the concrete had set sufficiently 
to permit another course to be placed, and so on until 
the walls were finished. A set of these forms cost less 
than $5.00. 

Genebal Features 



After the rough concrete walls were up they were 
finished with Atlas white cement and silica sand ; the 
insides of the walls are plastered directly on the con- 
crete. Inside partitions may be built in the same man- 
ner, but in this bungalow 2x4 studs were used, lathed 
and plastered in the usual way. 

The bungalow contains nine rooms and basement; liv 
ing room, dining room and den; it has panel wainscot- 
ing and beamed ceilings, oak trim and oak floors. Liv- 
ing room has a tile mantel with book cases on either side. 
There is a large buffet in the dining room; the kitchen 
is fully equipped with all modem conveniences. A con- 
crete garage large enough to accommodate two cars was 
also built, and the house and garage were constructed 
for about $5,000 (1913). 




10 Fireproof Houses of Field and 
Pre-Cast Concrete' 



Staff Ahticle 



Ten 6-room fireproof dwellings arc being completed 
at Lansford, Pa., for the Lehigh Coal & Navigation Co., 
by the Simpsoncraft system of concrete construction. 
Work is being done on a lump contract amounting to 
$30,000— $3,000 per house. 

The houses in various stages of construction are shoim 
in accompanying illustrations, the general character of 
the group being indicated in Fig. I. There are eight 
separate structures, two of them double houses. 

The Siiapsoncraft syatem, worked out by John T. 
Simpson, Newark, N, J., involves the use of precast 
reinforced units, most of them light and readily handled, 
aet up on a monolithic foundation wall and tied together 
by other reinforced structural members which are cast 
in place. An inspection of the teu'house job at Lans- 
ford, which has not progressed rapidly, suggests to the 
writer that the system is extremely elastic in design 



and far more simple in actual fabrication and erection 
than might appear from the inventor's details. Its suc- 
cessful application to extensive housing enterprises (it 
would not, it seems, be economical for single dwellings 
or extremely small groups) depends, like a good many 
other developments, which have gone slowly in the con- 
crete field, upon the thorough training of two or three 
men in the details of the system and the thoroagh organ- 
isation of a crew. A good carpenter and a good cement 
finisher under a competent superintendent, with an or- 
ganised crew of average intelligence, should be able to 
standardize operations in precasting, erecting and field 
pouring and finishing so as to give a fireproof and weath- 
erproof construction at low cost. Most of the work 
done with the system has been on a small scale and 
insufficient in extent to develop a suitable organisation 
for economical results. The work on the ten houses at 
Lansford offered an opportunity, and while the contract 
is being put through at a price of $8,000 per house, the 
contractor, due perhaps to lack of organiiation under 
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Partition Sti.t 




I (Top 



) Bottom) — Details or SiurwNcaAFT 



Precast slabs and sills in place bn foundation and forms set up 
and braced ready for pouring studs. At bottom, floor beams 
in place. l\) Monolithic foundation; (£) Precast slabs; (3) 
Fonns in place for studsj (4) Precast door sill; (S) Forms in 
place for field cast porch beam; (6) Precast silt or belt course; 
(7) Lower flange of floor beam to support slabs for beamed 
ceiling, if desired. 

trying labor conditions, has not taken the fullest advan- 
tage of an opportunity. 

Walls and floors are constructed with thin precast 
slabs in convenient dimensions, poured and finished on 
pallet forms in a shop on the job. These are reinforced 
with Clinton welded wire fabric, which projects at the 
edges for tying up with the field cast structural mem- 
bers. They are slid off the pallets and stood on end 34 
hours after finishing. The exposed surface of wall slabs 
may be finished as desired — troweled, floated, brushed or 
scratched for stucco application. Horizontal belt 
courses and sills, suitably reinforced and having pro- 
jecting rods to tic into field cast members, are also 
sJiojt-mndc in molds providing slots whicli admit the thin 
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At tlie top are shown details of wall stud for paneled wall and 
a partition stud. Below, typical structural plan and sections. 
Bottom left, window details and mullion at right. Lower right 
corner, dt;tarl of wall stud for flush unpaneled wall. 

wall slabs. Combination risers and treads for stairs 
are also shop-made to be tied together by field cast 
strings. Balustrades are either shop cast, or field cast 
with strings, as desired. I-beams for floors are the 
heaviest shop-cast members. For the first floor above 
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the monolithic foundation, floor I-beama are spaced on 
horses set on shims at floor height. For a paneled ceil- 
ing precast alabs are placed so as to rest on the upper 
edges of the lower I-beam flanges. For flush, plastered 
ceilings, wire loops in the bottom of the beams support 



metal fabric. For the floor, the thin precast slabs rwt 
on the I-beams and the joints covered by a concrete 
floor I" thick, finished in place. For a ytooA floor finish 
wire ties cast into the floor alabs permit securing the 
sleepers to which the finish is nailed. 

Walls are built up with a horizontal, precast, slotted 
belt course at story heights, or at other levels to suit 
design, with thin slabs between, the actual structure of 
the work depending on field cast studs or small pilasters, 
poured in place, which join the slabs, belt courses and 
studs in a stifl* construction. 

These vertical members may be cast with an exterior 
projection to give a paneled effect or flush outside where 
stucco is to be applied on a plain field. The interior 
projection of the stud provides the tubular wall, furring 
and lathing being applied inside. These field-cast studs, 
in which the reinforcing rods are continuous for the 
height of the house above the first floor level, support 
the beams of the upper floors, the projecting rods of the 
beams locking into the vertical rods of studs when the 
field casting is done. 

In actual erection slabs arc set up at wall corners 
and horizontal strings thoroughly braced for alignment. 
If the walls are flush outside, a plank covers the vertical 
joint between slabs and provides the outside form of 
the stud, while three form boards with rounded fillets at 
corners provide the interior form. The two sides are 
wired through, twisted and wedged. If paneled outside, 
a portion of the stud thickness is provided outside by a 
shallow channel mold. 

The system is architecturally elastic because the ver- 
tical studs may be spaced as required to meet structural 
demands and be hid in the finished work, while in pan- 
eled efi'ects, as in the upper stories of the bouses under 
construction at Lansford, vertical ribs may be merely 
false studs cast on the slabs in the shop with such spac- 
ing as is desired. 



Building Low Cost Houses With Unit 
Forms and Continuous Conveyor 



Low costs are being obtained by the Humphrey Co., 
Cleveland, in the construction of small concrete cottages 
at Euclid Beach Park, using the Hydraulic system of 
forms, consisting of plates and ribs and for placing 
the concrete a continuous mixer, with elevating equip- 
ment designed by D. S. Humphrey. The work has been 
in charge of P. M. Killaly, engineer for the Humphrey 
Co. The initial undertaking in this construction of con- 
crete cottages was described in Concrete more than 
a year ago.' In the first work a system of wood forms 
was used which, it was found, required too much time 
in erecting. Further work has been waiting in the 
meantime for the perfection of the commercial system 
of forms, which is now in use and which probably will 
be used in the construction of many other cottages if 
the work continues as satisfactorily as it is now believed 
it will. 

The two cottages recently built are 35' s 22' outside 
dimensions, and 9' high from floor to ceiling. They are 



campers and will replace tents which the 
Humphrey Co. has rented for various short periods of 
time in the summer at Euclid Beach. Canvas tents were 
found very expensive, as they lasted in good condition 
only two or three seasons, and the construction of con- 
crete cottages along some rather original lines was un- 
dertaken with the idea of finding something which would 
be more economical in the long run. The cottages have 
three rooms, including a fairly large living room, kitchen 
and bath room, with hot and cold water and a porch ex- 
tending around three sides of the house, which is to be 
screened off and used probably for the most part for 
steeping accommodations. -The plan dimensions include 
the porch.- No attempt has been made to build these 
houses for all-year-round occupancy. 

The walls are *" thick, the slabs for the floor and 
the roof are 5" thick. The roof is surmounted by a 
low parapet all around, and the roof slab covered over 
with 6" or 8" of .soil, nn which grass will be grown. Tin- 
idea of this soil and sod covering is to prevent the rooms 
below from becoming too hot under the summer sun. 



170 



CONCRETE HOUSES 



The floors are laid directly on the 
ground, being constructed first, and the 
forms set np on top of them. The soil 
is well drained and sandy along the 
vater front, and it is believed that for 
the purposes intended this method of 
construction will prove entirely satis- 
factory. Each of these cottages as now 
built requires 54' cu. yds. of concrete. 
Lake gravel is used, screened through a 
I14" screen, with a mixture of cement 
in the proportion of 1 part cement to 
about S^z parts or 4 parts of the 
gravel. The gravel costs nothing ex- 
cept hauling, and this cost for each cot' 
tage does not exceed $S0. One house 
re<]uires 77 bbls. of portland cement, at 
a total cost of $99- It took eight men 
a little over 4 days to erect the forms, 
but tlie foreman of the job isconfident 
that when these forms are entirely per- 
fected, as they had not been in the con- 
structioD of these houses, it will be pos- 
sible, through greater ease in fitting the 
plates and the ribs, to set up the forms Ytat. I ana i — 
in about half the time that it required E«uipmbkt 
on the first two cottages. This would 
bring the cost of setting up the forms to $S4.*0, the 
men being paid at the rate of 24 c^. per hour, with the 
exception of two men, who were paid 25 cts. per hour. 
No skilled labor was required. The continuous mixer, 
driven by a Novo engine, is used and the concrete is 
mixed very wet It falls direct from the mixer trough 
into the elevator. 

The elevator consists merely of paddles on. a chain 
operating in a trough. This chain is run at high speed, 
so that whatever concrete slips through one paddle is 
picked up by the next one. The rapidity of operation 
makes it possible to convey even water from the bottom 
of the conveyor to the top of the house. The elevator 
is driven by a S h. p. engine. The concrete empties 
into a spout at the top and this is pivoted so that it can 
be moved around to cover the entire area, making pour- 
ing continuous. With this equipment and with 7 men on 
the job a house complete, except for the floor, which was 
previously made, and for the parapet above the roof, 
was poured in 3 hours. The nature of the conveying 
apparatus serves as a continuation of the mixing pro- 
cess, so that when the concrete leaves the end of the 
conveyor it is in excellent condition, and, so far as can 
be noted, without any separation of the fine from the 
coarse material. The resulting concrete surfaces are 
good and without pockets, and almost fre« from pin- 
holes. 

With the new system of forms it is possible in fairly 
good weather to remove the plates 24 hours after pour- 
ing. The ribs which hold the plates remain in place 
as long as may be necessary to support the walls. The 
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forms can be stripped by eight men in one day and in 
that time given all the cleaning that is required. The 
surfaces are very smootli, and with reasonable care the 
forms are expected to last a long time with but small 
depreciation. 

In the construction of the cottages an unusually large 
amount of steel was required in order to conform to the 
building ordinance of Cleveland, and for this job 
amounted to 5,03S lbs. at a cost of $105, cut to siie. 
The floor slab has %" and %" round rods 12" o. c, 
the walls y^" rods 12" and 15" o. c. Trussed rods 
were used over all wall openings, %" rods in all pilas- 
ters and columns, and %" rods were placed in fan 
shape in the L of the parch. The earlier cottages, built 
more than a year ago with far less steel, have been 
entirely satisfactory. 

Mr. Killaly took the concrete just as it came from the 
end of the conveyor and made three 6" cubes, which 
showed an average strength at 2S days of 1,779 lbs, 
per sq. in. 

One of the cottages was given a crandalled finish. 
This work was done 7 weeks after the house was poured, 
and one man's time was required for 5 days to do it. 
Pilasters and corner columns and strips around windows 
and doors were left smooth for trim. One cottage had 
approximately 1,057 sq. ft. of surface to be finished, 
and the total cost was $10.75, or approximately 1 ct, 
per sq. ft. This cost, Mr. Killaly says, can be greatly 
reduced by doing the finishing soon after forms are re- 
moved. Mr. Killaly says that a price of $6.00 should 
cover this work if it is done at the right time. 



Texas Houses Combine Precast and 
Monolithic Construction' 
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A new and interesting; construction with channel- 
shaped, precast concrete unit^, joined to form what is 
essentially a monolith, was devised by Stuart B. Moore 
and has been employed in the construction of houses by 
the Texas Concrete Construction Co. and the Turner 
Construction Co. — the work of the latter being on a 
group of 77 houses for the Humble Oil Co., in Texas. 

The system here described was adopted first as an ex- 
periment on a few houses, and found so satisfactory that 
the first unit of 37 houses was completed ; and then, the 
cost of the unit being so satisfactory, a second unit of 
46 more houses was started. 

This work was completed with a comparatiTely small 
gang of skilled mechanics, and a crew of Mexican la- 
borers, who did most of the work, and in a very short 
time. Figs S and 3 show the reinforcement of the units 
as well as the maimer of putting them together. 

The construction method recommended is to dig a 
shallow trench (this, for a southern climate, in all cases 
the footing should be below the frost line) and pour 
the grooved footing. In this footing the units are stood 
Dp, as shown, reinforcing bars placed in the jaw at the 
top of the unit, which is then poured as a reinforced 
concrete beam. 

The face of the units is finished with deep anchorages, 
SO; that the stucco can be applied. The entire wall is 
made to act as a monolith. These anchorages perform 
a two-fold function. First, they anchor the stucco coat 
to the units in such a manner that the diagonal and 
shearing stresses of a truss or beam are taken care of 
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and secondly, they insure a perfect bond of the stucco 
coat to the wall. 

The reader will no doubt inquire how speedily these 
units can t>e erected and what is the beat meUiod of 
doing so. The writer recommends first, placing the foun- 
dation, and then erecting a ribbon about seven feet above 
the wall outline of the building. The units are then 
merely stood up against this ribbon and the top jaw 
poured and th^ wall is complete. 

Over the window openings, basket forms are dropped 
in between and hung on to the units and poured full. 
The forms can be used over and over again. Under the 
windows, short channels are used, and the window sill, 
which is generally poured in place, is used to lock them 
together. 



By F. E. Schilling 
Genual SupmiNTENDEHT, TiiiHn CoHtnucnoH Co. 

The details in Fig. 10 show the construction of collap- 
sible forms used in jnaking concrete units. By using 
this method the channel blocks could be carried away 
from the platform on the day following the concreting, 
as they were picked up by means of the panel which 
acted as a bottom for the form. After carrying to the 
storage pile the panel and core were removed for fur* 
ther use. Enough forms were built so that blocks for 
one complete house could be concreted at one time, so al- 
lowing one day for concreting and the following day for 
stripping and replacing of forms, this installation al- 
lowed us to complete enough blocks for an entire house 
every two days. The forms were used over any number 
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Four ^" Toand rods were nacd as vertical reinforce- 
ment in each block, with stiirnps about S' o. c. The con- 
crete was a 1:8:4 mis, pea gravel not larger tban %" 
being used for the coarse aggregate. The method of 
grouping the forms continuously as shown allowed the 
dumping of concrete from wheelbarrows into the forms 
and a simple straight edging of the top surface to ob- 
tain the desired thickness of block. The scoring of the 
side to he stuccoed was accomplished by means of a saw- 
toothed piece of sheet metal raked over the surface aa 
the mixture was getting its initial set. 



Blocks were allowed at least ten days for hardening 
before erection was attempted. Ordinary labor was used 
for carting of blocks to the site of the house, and for 
the erection of the blocks, the only skilled tabor needed 
for this part of the work being one or two mechanics to 
plumb the blocks after they were np-ended against the 
timber ribbon erected for this purpose. Carpenters were 
used to place forms for sills and lintels and after these 
and the tie beams were concreted the construction of 
the wood fioors and roof followed along in similar man- ' 
ner to ordinary house construction. 
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Gunite Walls and Studs 
for Houses' 



There is special interest in the development of types 
of construction vhich not only trend toward permanence 
and fire-proofness, but also employ a minimum of ma- 
terials- — the least bulk and dead weight. The gunite 
construction here described and illustrated is interesting 
along that line. 

The Traylor-Dewey Contracting Co., Allentown, Pa., 
has been making studies and designs to embody the ad- 
vantages of the more common types of construction and 
at the same time give, at less cost, additional advan- 
tages. The result, so far, consists in construction with 
the cement gun of walls and studs so as to minimize 
the use of skilled mechanics and the more costly mate- 
rials, and yet produce walls that are relatively fireproof, 
permanent and pleasing in appearance. 

Cellar walla and foundations are of monolithic con- 
crete by ordinary methods, and upon this foundation ia 
first placed, flat, a 2" x 6" runner in such a position 
that .the floor beams when placed will extend beyond 
the outside edge of this strip about three inches (Figs. 
1 and S). 

Wall Fokhs 
The forms are made in units generally 3' 8" wide of a 
height equal to the distance from top of foundation wall 
to bottom of support for second floor beams, in the case 
of first story, and equal to distance from second floor 
level to the under side of roof beams in the second 
story. The frame work of the form consists, except in 
the case of the top and bottom members, of 1" dressed 
lumber. Of the four uprights, the two intermediates are 
1" X 5" and the two outside are I" x 4". The cross 
pieces in the case of intermediate are I" x 1" and at 
the top and bottom 3" x 4". From side to side of the 
framework are stretched and securely fastened by sta- 
ples. No. 10 wires, spaced approximately 15" apart be- 
tween cross timbers (Fig, 5). 

Over the framework and wires is placed and securely 
fastened a two-ply tar paper (Figs. 2, 8, 4, and 5), the 
whole, constructed as above described, making up a unit 
of the forms against which the outside wall is shot or 
applied and to which the inner plastered walls are con- 
structed. 

Erection of Fobhs for Walls 

The forms were then erected in place, the 2x4 bot- 
tom cross pieces extending under the ends of the floor 
beams and butting against the 2 x 6 that was laid on the 
foundation. 

The forms are so placed as to leave a 4" space be- 
tween each unit for the purpose l)f forming the studs 
(Figs. 2 and 3). Each unit is connected to its mate 
by a 1 X 6 board nailed to the 1x4 edge of each unit, 
thus providing the back form for the stud and at the 
same time making the inner face flush with the 1x5 
uprights of each unit (see b. Fig. 5). 
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Before attaching the I x 6 strip on stud forms there is 
fastened to it angle clips punched with %" holes in 
outstanding leg and spaced, one near bottom and at in- 
tervals of 3' upward, and so arranged that when the 
1 X 6 strips are nailed in place the clip will extend into 
the center of the stud. 

Reinforcement of Studs 

The studs are reinforced in each case by two Ys" bars 
spaced S'/i" o. c, and passing through the %" holes in 
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the clips. Each stud is anchored to the foun- 
dation by a short ■^" anchor bar previously 
cast in the concrete foundation and left to 
project into the atud about 6" (see d, fig, 2), 
Corner Studs 

In the case of the corners the inner sur- 
faces of the studs were formed by the sides 
of the adjoining form units (e, Fig. 4). The 
angle-clips were in this case attached to the 
side members of the form units, and a bar in 
one set of slips omitted, leaving three 1/2" 
bars in each comer stud. 

Floor Beam Supports 

After setting up the first floor form units 
and connecting them,' a S x 6 timber was 
placed edgeways on top of the 2x4 top 
members of the form units, with its inner 
face flush with the inner edge of the S s 4's 
(see ff Figs. S and 4) ; this to serve in part as 
a support for the floor beams of second story 
and in part as a backing against which to 
shoot the gunite. 

The frameworlc for the interior partitions 
was then erected and the floor beams for the 
second story put in place so that their ends 
rest upon the 2x6 and extend 2" beyond its 
outer face {g, Figs. 3 and 4). The space be- 
tween the ends of the floor beams was then 
filled in with 1x8 boards placed with outer 
faces (tush with the 2x6 immediately below 
(.h. Fig. S). 

Fire Stop Between Floors 

The space between the outer edge of tlic 
2x6 and the face of tiie form units acts as a 
form for a reinforced gunite beam, which in 
turn not only serves as a support for the floor 
beams, but, in connection with the gunite be- 
tween ends of floor beams, as an eff'ective fire- 
stop between the first and second stories. 

The gunite beam is reinforced on its ten- 
sion side by two y^" steel bars (j. Fig. 7). 

The second story form units were con- 
structed and erected in the same manner as 
those of the first Story, with practically the 
same arrangements for roof supports as those 
described for the floor supports of second 
story. In the case of the studs, the same re- 
inforcement was used, the upper bars being <: 
those below ^y means of wiring (Ar, Fig. ?)■ 



Wall Slab Reinforcement 
Over the forms when fully erected was placed 2" 
No. 13 stcelcrete reinforcement (Figs. 6 to 9), and 
firmly attached to the forms by special mesh clamps 
(f. Figs. 6 and 7)> which not only secured the reinforce- 
ment but holds it away from the tar paper surface about 
1/2". Ill ^11 cases where the reinforcement crossed studs 
it was firmly wired to the outside reinforcing bar. 

Gunite Exterior Walls 

Gunite composed of one part portland cement and 
four parts well graded crushed slag passing a screen of 
%" mesh was then applied in the usual manner with 
ihe cement gun, working under an air pressure of from 
30 lbs. to 40 lbs. per sq. in., to a finished thickness of 
2", using such special wooden shooting strips as were 
necessary to insure square and true corners. 

The gunite was applied in three coats, the first being 
about 1" thick or sufficient to embed the mesh reinforce- 
ment, and as this coat was applied the studs and beams 
were shot. When the first coat had hardened a second 
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coat was applied approximately %" thick, after which 
the surface was gone over with a trowel or screed to 
remove irregularities. The final or flash coat was then 
applied to a thickness of V4,", or sufficient to complete 
w^ to a total thickness of i" , leaving the surface the 
standard gunite finbh. Fig. 10 shows the structure com- 
plete outside. 
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Imtebior Walls 
To the strip forming the back of the studs and to the 
inner edge of the uprights of the form units, which are 
flush with stud strips, metal lath will be attached and 
plaster applied by the ordinary hand methods, thus 
leaving a 5" air space between the inner and outer walls, 
with a gunite fire stop between floors. 



Fireproof House at Sharon, Conn. 
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The house illustrated is the summer residence of Dr. 
Charles Gilmore Kerley, at Sharon, Conn., and was 
built by Eggleston and Livingstone, from designs by 
C. B. Brun. Its walls and floors are of concrete, the 
roof is of concrete, the stairs, porches, fireplaces, and 
chimneys are of concrete — even the vitrified clay flue 
lining, usually considered essential in a concrete chim- 
ney, has been omitted. 

The house was poured for the most part in wood 
forms, which were removed as soon as possible. The 
exterior walls, finished in the concrete itself, are with' 
out a stucco coat. The main portion of the house is 
62' X 28', and there is a wing without attic, 26' x 23', 
This house was built complete, including plumbing, with 
the best of fixtures, electric wiring, and steam heating 
apparatus, at a cost of 7^/^ cts, per cu. ft. of the total 
cubic contents of the house. 

The basement walls of the house are 12" thick and 
the walls are of reinforced concrete, for the most part 
of plain fiat slabs, ^Y-/' thick. There are long beams 
in the. living room and cross beams in the dining room, 
forming square panels. Elsewhere the ceilings are flat 
and the beams have been placed in the walls or parti- 
tions. The roof beams, or rather rafters, are also of 
concrete, 8" wide and 10" deep, and V to 5' c. to c, 
and the slab 41/." thick. The main stairway and the 
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servant's stairway are both of reinforced concrete. Re" 
inforcing is of round bars and Clinton wire cloth in 
floors, and round bars in walls. 

Exterior Finish 

The principal construction was in wood forms, which 
were removed as soon as possible. The outside was gone 
over with a trowel or an axe to remove all projections. 
It was then swabbed with a thin mixture of water, sand 
and cement to fill the surface, and rubbed down with 
a float. This was not applied as a coating, but simply 
as a filler for pores in the surface, giving a result very, 
much like the ordinary sand finish so common in interior 
work. The surface was later brushed over with a mix- 
ture of white cement and water. 

The roof, which was left in natural cement color, was 
thought by the owners to give too large and monotonous 
an area, taken together with the house, of white and 
gray surface. This was due to the absence of large trees 
to break up the surfaces. For this reason, after the 
completion of the house, the roof was covered with red 
tile laid on a wood frame, over the concrete roof. 

The architect makes a special point of the fact that 
in spite of the absence of any waterproofing preparation 
in the walls, and in spite also of the fact that plastering 
was applied direct on interior wall surfaces, there has 
been no dampness, either from penetration or from con- 
densation. The plastering is very thin. The walls were 
particularly true and a thin coat only was necessary. 
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Bv Milton Dan* Morrili, 

AnririTHT, Niiv York Cm- 
Small and medium sized houses with flit roofs can be 
so designed as to be attrnctive in appearance. The flat 
roof is the logical type for use in reinforced concrete 
(■onstruction and is bound to excite favorable attention 
from an architectural standpoint on account of its fitncas 
and because it is the natural solution to the problem of 
roofing the concrete and fireproof house. 
' There is no question that the flat roofed house must 
differ in appearance from tlie typical frame or brick 
dwelling. But just as the pitch roof has been accepted 
as -the most fitting and natural construction for the 
American dwelling built of wood, so the flat roof has 
been used for at least 90% of all the houses of the old 
world, where more permanent and more fireproof con- 
struction has been the rule. After we become accus- 
tomed to fiat roofs, they will be considered, here in 
America as they have been abroad, the most beautiful 
and best adapted type for use on our concrete houses. 
It is only necessary to show to the public a few examples 
of well designed houses of this style in order to start 
the movement. 

Heretofore the concrete house has inclined to follow 
architectural lines which were fitting enough in wood 
or brick, but which are out of place and illogical in con- 
crete design and in concrete construction. We made 
our concrete to imitate stone blocks. We used forms 
and styles not natural or suited to reinforced concrete 
design. Properly made concrete, as a structural mate- 
rial is infinitely better than wood, brick, stone or tile. 
Then why should we try to imitate these? Why not use 
our concrete in the most straightforward, logical way, 
letting the beam, the slab and the lintel predominate? 
The horizontal lines, the long low effect, with project- 
ing eaves, are natural fonps for reinforced concrete, 
and the flat roof fits in especially well in this type of 
design. Just as the vertical lines, the narrow and high 
windows were suited to and beautiful in the stone vault- 
ed Gothic architecture, just so the liorizontal lines, wide 
openings, and projecting flat eaves are natural archi- 
tectural as well as structural forms in reinforced con- 
crete. Where well proportioned they can be made 
equally beautiful.. 

Roof Drainage 
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nforced concrete roof 
I thickness, graded 



The simplest design of the 
is, of course, the flat slab of u 

to the center of the house, where all of the roof water 
can be taken down. In a cold climate, where in winter 
the roof will he covered with snow, this inside down 
spout obviates any danger of the water freezing and 
backing up, which is a great difiiculty encountered where 
the roof pitches to outside eaves. In the flat roof the 
wide projecting eavqs or cornice is molded together and 
at the same time as the roof slab so that the reinforce- 
ment is continuous and extends out over the walls to the 
eaves line. 

The ceiling in the rooms is furred down level. It is 
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then lathed and plastered to give an air space and to 
prevent condensation, A slag roof covering may be laid 
directly on the concrete slab. In this way we can get 
both a permanent and at the same time an inexpensive 
roof covering. There is no waste space in the flat roof 
and the roof area is reduced to a minimum, so the econ- 
omy of this type of roof can hardly be questioned. 

Ornaukntation 

While in the fiat-roofed houses straight lines will 
naturally predominate, these 'houses may be as rich in 
ornament as desired. Recessed panels may be left in 
the molded walls in which precast ornamental tile may 
be set, belt courses may be added. The overhanging 
cornice may be enriched. The window sills may be 
molded or flower boxes may be used as decoration. In 
fact, there is hardly any limit to the amount of decora- 
tion that can be applied in the way of low relief or inlay 
work. Flat surface or color inlays seem especially 
adapted to the decoration of the concrete bouse. Per- 
haps the most pleasing finish for the concrete walls is 
n dash coat of white portland cement. This gives a per- 
manent finish which weathers well and makes a fine 
background for evergreen shrubs and clinging vines. 

The public taste in house architecture in this coun~ 
try fortunately is improving and the ginger-bread house, 
cut up with its towers, its bays and its roof that fairly 
bristles with dormer windows, is almost a thing of the 
past. We. are returning to simple, straightforward 
designs more on the lines of the old Colonial houses. 
This change of taste is fortunate for us, as concrete 
architecture lies along these lines. The English balf- 
timber houses were beautiful and picturesque. It was 
good architecture, because it was honest construction. 
It was a natural development from the practice of first 
putting up a heavy wood frame structure and filling in 
the walls with masonry. To try to imitate these half- 
timber in the reinforced concrete construction of houses 
is not good architecture, because it is not natural con- 
struction and use of the material in hand. If we can 
blot out the sham and the imitation from our designs 
then we can develop a reol concrete architecture in house 



y 



What Shall Be Done About 

the Surface?' 



By Harvey Whipple 
Editor CoNCRETS 



The simplest possible development of the available 
resources of the concrete industry in meeting present 
needs in the scarcity of dwelling houses is undoubtedly 
in the use of plain, rough-face concrete building units, 
block and structural tile, or of monolithic walls, covering 
up the exterior surface with stucco, insuring, if the job 
is at all well done, not only a good weather-tight wall, 
but providing a choice of any one of a number of at- 
tractive surfaces. 

Stucco Surfaces 

With a good base coat of stucco, the final treatment 
of the surface may vary from a fairly smooth sand 
finish in gray^ white or tints^ depending upon whether 
white or g^ray cement or mineral colors are employed 
in the mix^ to a rough dry dash, in which pebbles or 
crushed stone may be used for a wide variety of colors 
and textures. In between these two, there are many 
choices for stucco finish. One may prefer the soft and 
not too exact surface planes of the plastered effects, 
which give such charm to the Connecticut home about 
which Mrs. Holland writes so enthusiastically (see page 
211). There is the surfaoe which is common to a good 
deal of the work in monolithic house construction, over 
which Milton Dana Morrill has had supervision — in 
method not unlike that on the Holland house, adapted 
to smooth monolithic walls in one coat work^ in which 
the distinguishing characteristic is in the fact that the 
application is made by skilled artisans with but one 
stroke of the trowel to any one portion of the surface. 
The same effect in the final coat might be obtained in 
two-coat work that would be advisable on concrete block. 
This one-coat work has frequently been commented upon 
in connection with Morrill houses, not only because of 
the attractive character of the final result, but because 
of the fact that the method appears to have solved a 
difficulty in cleavage. It is common knowledge that ex- 
cessive troweling of a surface coating, whether of 
stucco on a wall or of top surface on a sidewalk or 
floor, tends to pull the surface coat away from the base 
and destroy a good bond which is set up where good 
pressure and the fewest possible operations are em- 
ployed in getting the surface in the condition in which 
it is to remain. The very freedom and frank plastered 
effect of such a surface is very attractive. An example 
of such a surface is shown on page 20 not to the best 
advantage, because the contrasting whiteness of the wall 
and the deep green of the vine which trails over it caused 
the photographer to lose much of the detail in the wall 
surface itself. Such a surface is by no means impos- 
sible on a concrete block wall, although as already men- 
tioned it must undoubtedly be obtained in the second 
coat. 

There are various degrees of stucco roughness avail- 
able — even an extreme rustic gobbiness which is possible 
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with the rough cast or spatter dash finishes and with 
more colorful qualities if the dry dash stucco in which 
colored pebbles or crushed stone are thrown into (some- 
times further pressed in) the final, freshly floated coat 
of stucco while it is still soft. 

Equally good color results and much more even tex- 
tures are undoubtedly obtainable by the methods used 
by John J. Earley, the Washington sculptor, discussed 
in detail in an American Concrete Institute paper pub- 
lished in this volume. Such a surface is obtained by 
using a selected aggregate for the final coat and washing 
out the surface cement and cleaning up with an acid 
solution. 

Block Surfaces 

The block manufacturer should not in the present 
emergency, when he is desirous of furthering the freest 
possible use of his product, permit the fact that in 
stucco covering his product is out of sight, to blind him 
to the architectural possibilities of concrete block as a 
facing unit. 

A good block, well laid up, needs no covering, either 
for weather tightness or for finished attractive appear- 
ance. The stucco wall is essentially monolithic in effect 
if not in fact; its beauty dependent upon good propor- 
tions and good texture suited to broad effectsi A ^all 
built up of small imits is another matter, and many 
people will always prefer such a wall when it is well 
built. In this the final effect is dependent not only 
upon the treatment of spaces with respect to the pro- 
portions of the units employed, but also upon the archi- 
tectural quality of each unit as it must blend in an as; 
sembly of units. This does not mean that any indi- 
vidual house, which must be economically built^ is to be 
built of ugly units because the alternative is a faced 
unit in which the cost of facing materials and labor 
in placing and finishing them have made the price pro- 
hibitive from the standpoint of the modest purse. 

Look at some of the pictures among the special plates 
shown on pages 19-22. There is the attractive result 
obtained by R. H. Bushnell with plain face block in 
two textures, fine and coarse intermingled, without 
the use of any expensive facing mixture, or any exces- 
sive labor in finishing. 

See the effect of plain rough face block in the houses 
at Morgan Park, built several years ago for the Minne- 
sota Steel Co., whose walls time has helped to finish. 

Coarse Facing Mixtures 

Coarser facing mixtures, even when no special color 
aggregates are employed, give results far more attrac- 
tive than the fine sand mixes so commonly used. An 
individual block may look excessively rough and unfin- 
ished and still a wall of such units possess real char- 
acter. This is particularly true when in various lots of 
block there is some variation in the shade of gray. 
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When the different lots are mixed up the result is to 
be preferred to a one-tone wall. 

It is footless to elaborate upon the desirability of 
employing more varietie*^ of facing aggregates. This 
magazine may almost be said to have "harped on" the 
subject for years. Most localities have ledges or quar- 
ries or pits of materials which have only to be looked 
at with a new imaginative eye to be recognized for their 
special value to the manufacturer of concrete products. 

One locality has a special gravely or quantities of 
£eld stone, or quarries offering something of value. By 
all means make use of native materials and reduce the 
cost of beauty in your work. Install a small crusher; 
reduce the native materials to sizes that are suited to 
the thing that is to be done. Don't be satisfied with an- 
other man's formula. Work out something new and 
local. But first of all, try to reduce the amount of 
pa^te, the amount of mortar in the facings. Use no 
more fine cement and stone dust than is absolutely neces- 
sary. There is a groundless notion that a facing mix 
must be as rich as one to three — some insist upon one 
to two. Make it one to five by using coarser materials — 
as large as can be kept in place in the tamped prod- 
ucts, or as large as inch and a half in pressed or wet 
cast work. 

Then use a two-dollar spray nozzle and apply water 
at the right time to remove the surface film. Assist the 
removal of this film with a brush. The installation of 
a suitable sump and a grating to minimize the muss, 
the training of one man to the job, learning just the 
right time to do the work with respect to the hardening 
process, the proper organization of the work to get it 
on a quantity speed basis — these preliminary invest- 
ments should give results in increased value and sala- 
bility of the product to vastly increase the profits. 

It is entirely a matter of organizing the work and 
systematizing it, so that handling products for these 
superior results is not a matter of the exceptional opera- ' 
tion in the factory, but one of first consideration. 

Get away from the idea that a concrete block is for 
. cellar walls. 

As for "rock face" and so on, try to forget. A wall 
of rock face block is usually a nightmare. Some rock 
face block are worse than others; all are bad when any 
number of them are seen together, no matter how good 
any one imitation may be all by itself. 

Get out of the habit of judging samples. Never 
forget that concrete block are not used singly, that they 
are not looked at through a reading glass. 

The only place a concrete block does any good is 
when it is one of many similar units, well laid up in 
a wall. People look at walls, not at blocks; they buy 
houses, not little pieces of building material 8 x 16 or 
9 X 24. 

Did you ever face a block with cinders or slag? Try 
it. Don't pass judgpnent on the job until you have laid 
up a wall of the stuff. 

They built some small monolithic wall cottages in a 
certain place once; the forms sprung and they had 
to chip off the concrete to an even plane. It was cinder 
concrete — result, a beautiful wall — an accident. A con- 
crete wall is not a piece of bric-a-brac. Get away from 
the slick looking stuff. 

But whatever you do, let it be evident that your con- 
crete tmits are made of' concrete. Let it appear on the 
surface that they are a composite. 



Monolithic Wall Surfaces 

The logical treatment of surfaces in monolithic walls 
depends upon the governing conditions of construction. 

If form units come down to leave the surface acces- 
sible in from one to three days, depending upon harden- 
ing conditions, bristle or wire brushes will do wonders, 
especially if tiie walls are washed with plenty of water 
at the same time. Such a treatment must be carried 
forward systematically as forms are removed, because 
if one part is left too long, it can never be made to 
match the work that has been brushed out at some 
earlier stage of hardening. 

Imperfections may be pointed up with some care to 
match the general surface texture, and the whole work 
gone over with a cement wash, or with whitewash, as 
described so attractively by Mr. Andrews in connec- 
tion with his "thousand year house," in this volume, or 
with a wash in color tone with mineral colors, or with 
cement paints and stains made especially for the 
purpose. 

The best treatment of a surface is the one that is 
most logical, the one that is indicated by the character 
of the work. The truly architectural result is always 
obtained when a structure stands plainly for what it is, 
expressing how it came to be, revealing what it is 
made of. , 

A monolithic wall may consistently be picked or bush- 
hammered, or if the forms have left the surface reason- 
ably true, the surface may be made entirely attractive 
with slight rubbing. 

A little care in the form work avoids many cares in 
finishing the resulting surface. Even with the double 
wall machines, careless handling, uneven tamping, fre- 
quently result in such pits and ridges at each tier that 
heavy application of stucco is necessary to bring walls 
to approximately true planes. Careful workmanship 
such as a man may be expected to apply when he once 
has the habit from proper training, cuts down the cost 
of the stucco work very materially. 

With unit steel forms, as mentioned elsewhere in con- 
nection with work of Milton Dana Morrill, the job may 
be handled so that stucco in a very thin coat qnlj meets 
every requirement for a satisfactory result. 

The most noticeable achievement in this direction 
that has come to the writer's attention is in the work 
done with the IngersoU forms at Phillippsburg, N. J., 
by Paul Smith, for the Phillippsburg Development Cor- 
poration, where the surfaces are so true that satisfactory 
results are obtained with one thin coat. A patent stucco in 
tints is spattered on with brushes at a total cost of only 
about $75 for labor and material on the six-room houses 
which are illustrated on other pages. 

A few builders have been brave enough to let the 
walls stand with the form marks in evidence. Frank 
Lloyd Wright did this on some very pretentious and 
otherwise costly work. But it is too much to expect 
that unless the form work is most carefully done the 
results thus obtained will be popular for residences that 
stand close up to the thoroughfare on Veil-groomed city 
streets. The rusticity of such effects demands a com- 
pensating rusticity in the setting. 

Still further possibilities for the enrichment of con- 
crete surfaces are in the use of inserts of burned tile 
or mosaic marble, this work being discussed with illus- 
trated examples in other articles which follow. 
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The residence of Scliuylei- Schieffelin, Monroe, N. Y., 
claims featui-es of particular interest) because of the 
way in which the architect, Bowen Bancroft Smith, has 
solved the problem of decoration of interior wall sur- 
faces. The walls in the principal living rooms have 
been finished in cement stucco having a uniform'but 
not too smoothly floated surface, and en'iehed by certain 
detail of ornament such as grotesque heads, corbels, 
caps, etc., executed in cast concrete. Hangings of an- 
tique tapestries and embroideries, colored marble bases 
and fireplace details and rich tile floors, give warmth and 
color, but the principal motif in the decoration of these 
cement surfaces is a very original treatment by inserts 
of special tile. Illustrations from the photographs fail 
to convey an adequate idea of the colors and tone values 
which produce such finished beauty in these walls. 

It was intended to recall by these tile the foliage of 
the surrounding hills, and Mr. Smith selected oak and 
maple leaves as suitable for the purpose and designed 
borders for the several rooms consisting of groups of 
leaves connected by conventional stems or borders. Oak 
leaves were used for the main entrance vestibule and 
maple leaves for the main stair hall above, while simple 
straight line borders decorated the walls of the stairway 
intervening and connected the more elaborate motifs. 

The tile themselves are real works of art, and the 
final results were onlj achieved after tedious and costly 
experiments to which Herman Mueller, of the Mueller 
Mosaic Co., Trenton, N. J., devoted much of his personal 
time. The colors of the leafage are very beautiful, .the 
oak leaves particularly having in the tile replica not only 
the color but the surface value of the natural leaf. 

Workmen, though skilled in ordinary tile setting, were 
not trnsted to set the tile into the walls without a most 
detailed design to guard against any failure in carrying 
out the architect's intention. Complete full size details 
were made showing each individual piece of tile, leaf or 
stem, and the tile were glued, face downward, to these 
details, which were first cut into sections having approxi- 
mately 4' or S' of surface area and each indexed and 
marked for location. 

In preparation for setting, beveled wood grounds were 
applied bounding on every side the position for all bor- 
ders, etc., and these were marked and indexed to cor- 
respond with the notations on the drawings. This done, 
the walls were scratch-coated with cement mortar and 
afterwards brown coated in the usual manner, but before 
the brown coat was set the tile were applied sheet by 
sheet, as in mosaic work, care being used to register 
the notations on the drawings with those on the grounds 
corresponding. The tile were then firmly pressed into 
the cement flush with the face of the grounds, and when 
nearly set the paper was moistened and removed and 
where needed the individual tile were readjusted by hand. 
Thenextstep was to remove the temporary wood grounds 
and fill in the chases, after which the finish coat of ce- 
ment was applied over all wall surfaces but immediately 

■From an article In CaNciFn; Janunn'. itlT. 



wiped off the tile surfaces, leaving them bedded flash 
with the finished cement walls. 

The scratch and brown coats were mixed with Medusa 
waterproofing compound as preventive against stains 
from possible dampness, and surfaces were stippled with 
a gray preservative coating to give a uniform surface 
tone. 

The interest that attaches to this work of Mr. Smith 
cannot be regarded as lying wholly in the success of the 
precise design or treatment which he has given to these 
particular interior walls, but for those who are studying 
the development of concrete and its surface treatments, 
the chief value must lie in Mr. Smith's exhibition of origi- 
nality in going into new fields to bring new beauties to 
concrete surfaces and because he has adapted them to 
new uses in residence work. 

The demand for concrete houses increases, and will 
increase more rapidly as owners come to realise that 
they are cool in summer, warm in winter, fireproof and 
permanent in construction, and architects are beginning 
to direct their thoughts to devise honest treatment for 
concrete surfaces, which will express the material, em- 
phasise its qualities and its wide I'ange of possibilities in 
surface treatment. The field has only been scratched, 
and no doubt new methods and new ideas will result from 
the growing interest in this material. 
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Mosaic Enrichment 

of Concrete 

Surfaces' 

By Charles T. Scott 
School' or iNPtnuiii. Ait, Pdiluielfhia 

The very aimple method of introducing color and de- 
sign in large or small areas of widely varying character 
by means of mosaic is of great antiquity. The materials 
used are small squares of marble or glass of different 
colors, even including gold, and rich cement mortar. 

The mosaic is formed by squares of marble from 
Vi" ^ Va" to 1" t 1"> 3"d about %" to Va" thick; these 



have been sawed and have a level surface on each flat 
side. They arc more or less readily split by a very 
short cold chisel, the stone resting on an iron block or 
anvil. The atones or tesserae, as they are called, can 
be laid vith the rough or split surfaces out, as in the 
triangular pattern of me of the urns illustrated, or 
with flat surfaces exposed as in the other illustrated 
objecL In many cases the depressions necessary to 
contain the tesserae can be cared for in the mold or 
form, in others the spaces can be lowered by chiseling 
out the concrete before it has become too hard. 

The stones may be soaked in linseed oil for several 
hours' to make their color brighter and then set in soft 
mortar, or they can be used as tbey are after wetting 

Sometimes for flat panels in walls or floors, the stones 
are glued on paper, face down, with gum arabic. 

The soft mortar bed is then laid and the design 
reversed and laid in the wet surface. It is then pressed 
down and leveled with a heavy block and the paper 
soaked oiT. 
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Standard Recommended Practice 
for Portland Cement Stucco' 



The importance of good practice in stucco work at 
this time> when much of it will be done^ particularly in 
house construction, seems to warrant the publication 
here in full of the recent report of the Committee on 
Treatment of Concrete Surfaces of the American Con- 
crete Institute — consisting of Standard Recommended 
Practice for Portland Cement Stucco. The Proceedings 
of the American Concrete Institute for several years 
past testify to the work done by the committee, par- 
ticularly Uiat under J. C. Pearson^ chairman of the 
committee, at the United States Bureau of Standards.. 
The Recommended Practice here offered, while prob- 
ably by no means the last word on the subject, is well 
considered — so well that it was received by the Insti- 
tute at its recent convention in Chicago and passed to 
letter ballot of the membership. [Adopted as Standard 
Practice April 17, 1920.— Editor.] 

General Requirements 

1. Design, — ^Whenever the design of the structure permits, 
an overhanging roof or similar projection is recommended to 
afford protection to the stucco. Stuccoed copings, cornices 
and other exposed horizontal surfaces should be avoided when- 
ever possible. All exposed stuccoed surfaces should shed water 
quickly, and whenever departure from the vertical Is neces- 
sary, as at water tables, belt courses, and the like, the great- 
est possible slope should be detailed. Stucco should not be 
run to the ground whenever other treatment is possible. 
Should the design of the structure require this treatment, the 
backing should be of tile, brick, stone, or concrete, providnlg 
good mechanical bond for the stucco, and should be thor- 
oughly cleaned before plastering. Unless special care is taken 
to thoroughly clean the base and each plaster coat from dirt 
and splash before the succeeding coat is applied, failure of 
the stucco may be expected. 

2. Fkuhing, — Suitable flashing should be provided over all 
door and window openings wherever projecting wood trim 
occurs. Wall copings, cornices, rails, chimney caps, etc., should 
be built of concrete, stone, terra cotta, or metal, with ample 
overhanging drip groove or lip, and water-tight joints. If 
copings are set in blocks with mortar joints, continuous flash- 
ing should extend across the wall below the coping and pro- 
ject beyond and form an inconspicuous lip over the upper 
edge gf the stucco. Continuous flashing with similar project- 
ing lip should be provided under brick sills. This flashing 
should be so installed as to insure absolute protection against 
interior leakage. Cornices set with mortar joints should be 
provided with flashing over the top. Sills should project well 
from the face of the stucco and be provided with 'drip grooves 
or flashing as described above for brick sills. Sills should 
also be provided with stools or jamb seats to insure wash of 
water over the face and not over the ends. Special attention 
should be given to the design of gutters and down spouts at 
returns of porch roofs where overflow will result in discol- 
oration and cracking. A 2-lnch strip should be provided at 
the Intersection of walls and sloping roofs and flashing ex- 
tended up and over It, the stucco being brought down to the 
top of the strip. 

S. Preparation of Original Surface* — lAll roof gutters 
should be fixed, and downspout bangers and all other flxed 
supports should be put In place before the plastering is done, 
in order to avoid breaks In the stucco. 

Metal lath and wood lath should be stopped not less than 
6 in. above grade to be free from ground moisture. 
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All trim should be placed in such manner that it will show 
its proper projection in relation to the flnished stucco surface, 
particularly in overcoating. 

Notes on General Requirements,— Successful stucco 
work depends. in large measure upon suitable design of 
the structure for stucco. Exterior plaster of any kind 
merits whatever protection can legitimately be given it, 
and while concession must sometimes be made to archi- 
tectural requirements, there is rarely any necessity for 
subjecting stucco to an exposure which it cannot reason- 
ably be expected to withstand. Even where stucco will 
remain structurally sound, it is sometimes wiser to use 
other treatment for the sake of appearance. For ex- 
ample, it is better not to run stucco to grade, not only 
because of the danger from frost action, but also to 
avoid staining of the stucco from dirt and moisture. 
For the same reason special attention should be given 
to details of flashing and drips, wherein a little foresight 
will prevent much imsightly discoloration, and possibly 
more serious defects. 

A fundamental rule in the design of a stucco struc- 
ture is: "Keep water from getting behind the stucco." 
The architect should go even further than this and en- 
deavor to keep any concentration of water flow from 
getting at the stucco at all. Real study of methods of 
avoiding damaging leaks and drips, and of providing 
properly for roof drainage will be well repaid. 

Paragraphs 1 to 3 contain deflnlte suggestions for 
stucco protection. These are supplemented herewith by 
the simple drawings which show typical details for such 
protection. 

Masonry Walls. 

4. Tile. — ^Tile for exterior walls should preferably be not 
less than 8 In. thick, and should be hard burned, with 
dovetail or heavy ragged scoring. Tile should be set in cement 
mortar composed of one part cement, not more than one-fifth 
part hydrated lime and three parts sand, by volume. The 
blocks should not vary more than y% inch in total thickness 
and should be set with exterior faces in line. Joints should 
not be raked, but mortar should be cut back to surface. 
Neither wire mesh nor waterproofing of any type should be 
applied to tile walls before plastering. The surface of the 
tile should be brushed free from all dirt, dust and loose par- 
ticles, and should be wetted to such a degree that water will 
not be rapidly absorbed from the plaster, but not to such a 
degree that water will remain standing on the surface when 
the plaster is applied. 

5. Brick. — Surface brick should be rough, hard burned, 
commonly known as arch brick- Brick should be set in cement 
mortar with joints not less than % in. thick, and the mortar 
should be raked out for at least Yz in. from the face. The 
surface of the brick should be brushed free from all dust, 
dirt and loose particles, and should be wetted to such a degree 
that water will not be rapidly absorbed from the plaster, but 
not to such a degree that water will r.emaln standing on the 
surface when the plaster is applied. 

Old brick walls which are to be overcoated should have all 
loose, friable, or soft mortar removed from joints, and all 
dirt and foreign matter should be removed by hacking, wire 
brushing, or other effective means. Surfaces that have been 
painted or waterproofed should be lathed with metal lath 
before overcoating. 

6. Concrete. — Monolithic concrete walls should preferably 
be rough and of coarse texture, rather than smooth and dense, 
for the application of stucco. Walls of this type should be 
cleaned and roughened, if necessary, by hacking, wire brush- 
ing, or other effective means. The surface of the concrete 
should be brushed free from all dust, dirt, and loose particles, 
and should be wetted to such a flegree that water will not be 
rapidly absorbed from the plaster, but not to such a degree 
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that water will remain standing on the surface ^hen the 
plaster is applied. 

7. Concrete Block. — Concrete block for stucco walls should 
be rough and of course texture, but not weak or friable. Block 
should be set with cement mortar joints, which should be 
raked out or cut back even with surface. Before applying 
the stucco the surface should be brushed free from all dust, 
dirt, and loose particles, and should be wetted to such a de- 
gree that water will not be rapidly absorbed from the plater, 
but not to such a degree that water will remain standing on 
the surface when the plaster is applied. 

Note* on Masonry WcUls. — Buildings of hollow terra 
cotta tile, brick, concrete, concrete block, and similar 
materials, are particularly well adapted for the appli- 
cation of stucco because of their rigidity. This, how- 
ever, depends upon good, solid footings or foundation, 
a requirement which should be met ill idl types of stucco 
structures. Masonry walls should also provide a good 
surface for the bond or adhesion of the stucco, and 
wherever possible this bond should be insured by some 
form of mechanical key. For this reason raking out 
the joints in a brick wall is recommended as an added 
precaution, and similarly, walls of concrete or concrete 
block should not be too smooth, but preferably rough, 
and of coarse texture. 

It is most important that masonry walls be clean 
before the stucco is applied, as otherwise the bond of 
the stucco cannot be relied upon to stand the strain set 
up by moisture and temperature changes. M'any a fail- 
ure of stucco on masonry foundations has been' attrib- 
uted to frost action, when the primary cause of the 
failure has been lack of care in thoroughly deeming the 
walls from dirt Without secure and positive anchor- 
age under such conditions, the stucco cannot endure. 

Special attention should be called to the importance 
of properly wetting the surface of masonry walls just 
before applying the stucco. Too dry a surface will ab- 
sorb the water from the fresh plaster coat before the 
latter has had time to harden properly. On the other 
hand a surface completely saturated has lost all its 
absorptive power, or "suction," a slight degree of which 
is necessary for best results. A moderate amount of 
suction tends to draw the fine cement particles into the 
pores and interstices of the surface; upon this action 
the bond of the stucco depends. If this bond is to be 
as strong as possible, the surface should be neither dry 
nor completely saturated. 

Wood lintels over openings in masonry walls should 
not be used. 

When old masonry walls are overcoated special atten- 
tion should be given to the necessity of obtaining thor- 
ough cleanliness, a good mechanical bond, and proper 
suction. When any of these conditions are in doubt, the 
walls should be furred and lathed. 

Fbame Waixs 

8. Framing, — Studs spaced not to exceed 16^ centers should 
be run from foundation to rafters without any intervening 
horizontal members. The studs should be tied together just 
below the floor joists with l'^ x 6" boards, which should be let 
into the studs on their inner side, so as to be flush and securely 
nailed to them. These boards will also act as sills for the 
floor joists, which, in addition, should be securely spiked to 
the side of the studs. 

9. Bracing. — The comers of each wall should be braced 
diagonally with l'^ x 6" boards let into the studs on their inner 
side, and securely nailed to them. 

In back-plastered construction in which sheathing is omit- 
ted, at least once midway in each story height, the studs 
should be braced horizontally with ^ x 3" bridging set 1" back 
of the face of the studs. This assumes that the studs are 
3^ X 4^. Larger size^ would require correspondingly larger 
bridging. 

In sheathed construction no bridging is necessary. 

Notes on Frame Walls. — Good bracing of the frame is 
important to secure the necessary rigidity. Bridging 
between the studs at least once in each story height is 
recommended whether the frame is to be sheathed or 
not. In the former case the bridging should be of the 
same size as the studs (usually ^' x 4^^). In the back- 
plastered type of construction where sheathing is not 
used, bridging is required for stiffening the frame, and 
should be V less than the studs in depth. It should 
be placed horizontally, and 1" back of the face of the 
studs, in order that tiie back-plaster coat may be ear- 
ned past the bridging without break at this' point. Diag- 
onal bracing at the corners of each wall is recommended, 



especially when sheathing is omitted. ^Uch bracing may 
be of 1" X 6" boards, 6' or 8' long, let into the studs 
on their inner side in order not to interfere with the 
back plastering or the interior plastering. The length 
of the corner bracing will, of course, depend to some 
extent on the location of window or other openings. 

The committee feels that fire protection is an import- 
ant feature of this type of structure, and that some 
form of fire stop is necessary to develop its full fire 
resistance value. Probably the best method is to form 
a basket of metal lath to occupy the spaces between 
the studs at the juncture of the floor joists and wall. 
This should be ^ filled with cement mortar or concrete 
from the ceiling level to 4" above the floor level. 

A preliminary report from the Underwriters Labora- 
tories on back-plastered metal lath and stucco construc- 
tion with Portland cement indicates that **this finish can 
be expected to furnish a substantial barrier to the pas- 
sage of flame into the hollow spaces back of it and to 
provide sufficient heat insulation to prevent the ignition 
of the wooden supports to which it is attached for about 
one hour when exposed to fire of the degree of severity 
to which stucco buildings are likely to be subjected 
under average exterior fire exposures." 

The committee wishes to recognize the development 
of metal lumber for frame construction, and believes 
its merits are such that its use will undoubtedly largely 
increase. Detailed reference to this form of construc- 
tion will be made iff subsequent additions to this recom- 
mended practice. 

10. Sheathing. — In backnplastered construction the lath 
should be fastened direct to the studding and back-plastered, 
and no sheathing is used. 

In sheathed construction the sheathing boards should not be 
less than 6^ nor more than 8*^ wide, dressed on one or bofh 
sides to a uniform thickness of 13/16^. They should be laid 
horizontally across the wall studs and fastened with not less 
than two 8d nails at each stud. 

Notes on Sheathing. — When sheathing is used, It should 
be laid horizontally and not diagonally across the studs. 
The stucco test panels erected at the Bureau of Stand- 
ards in 1915 and 1916 have demonstrated conclusively 
that diagonal sheathing tends to crack the overlying 
stucco by setting up strains in the supporting frame. 
This result is undoubtedly due to the shrinkage of the 
sheathing, and whatever benefit might be anticipated 
from the more effective bracing provided by diagonal 
sheathing appears to be more than offset by the shrink- 
age effect. Diagonal sheathinff is also less economical 
than horizont€Ll sheathing, both in material and labor. 

11. Inside Waterproofing. — In back plastered construction 
no waterproofing is necessary. 

Notes on Waterproofing. — Waterproofing of the faces 
of the studs in back-plastered construction seems to be 
ineffective and unnecessary, and its elimination is rec- 
ommended. 

In sheathed construction, over the sheathing boards should 
be laid in horizontal layers, beginning at the bottom, a sub- 
stantial paper, well Impregnated with tar or asphalt. The 
bottom strip should lap over the baseboard at the bottom of 
the wall, and each strip should lap the one below at least 2^. 
The paper should lap the flashings at all openings. 

12. Furring. — ^Metal Lath. When furring forms an inte- 
gral part of the metal lath to be used, then separate furring 
as described in this paragraph is omitted. 

In back-plastered construction galvanized or paintdd %" 
crimped furring, not lighter than 3?-gauge, or other shape 
giving equal results, should be fastened direct to the studding, 
using 1^'' X 14-gauge staples spaced 12^ apart 

In sheathed construction galvanized or painted %" crimped 
furring not lighter than 29-gauge or other shape giving equal 
results, should be fastened over the sheathing paper and 
directly along the line of the studs, using 1^" x 14-gauge 
staples spaced 13'' apart. The same depth of furring should 
be adhered to around curved surfaces, and furring should 
be placed not less than IV^^ nor more than 4'' on each side of 
and above and below all openings. 

Wood Lath. Furring r x 2" should be laid vertically 12* 
on centers over the sheathing paper and nailed every 8* with 
6d nails. 

Notes on Furring. — The proper type and depth of 
furring is a question on which information is desired. 
If metal lath is applied over sheathing and the com- 
monly recommended practice of filling with mortar the 
space between lath and sheathing is to be followed, there 
seems to be no good reason for using furring deeper 
than %". On the other hand, 1'' x 2* wood furring is 
widely used for both metal and wood lath, and there 
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are good arg^uments both for and against this type of 
furring. The' question of the proper length and gauge 
of staples for metal lath is involved with that of fur- 
ring. The entire subject needs investigation. 

IS. Lath. — Metal lath should be galvanized or painted ex- 
panded lath weighing not less than 3.4 lbs. per sq. yd. 

Wire lath should be galvanized or painted woven wire lath, 
not lighter. than 19-^auge, Sy^ meshes to the inch, with stif- 
feners at &' centers. 

Not$s an Metal Lath, — Metal lath should be specified 
by weight rather than by gauge, and should be always 
galvanized or painted. Galvanized lath is a good in- 
vestment in most cases, and is to be recommended in 
preferance to painted lath, unless the method of apply- 
ing the stucco is such as to insure complete embodiment 
of the metal, as, for example, in the back-plastered type 
of construction. 

Wood lath should be standard quality, narrow plastering lath 
4' long and not less than %" thick. 

Not4$ on Wood Lath, — The use of. wood lath as a 
base for cement stucco finds many advocates and many 
opponents, but the Committee does not feel that it can 
recommend wood lath for cement stucco, and more field 
and test data should be available before the evidence 
for and against wood lath can be carefully weighed. 
Further information is desired in regard to the type 
of wood lath best suited for cement stucco. In some 
of the most satisfactory work reported by the Commit- 
tee, the lath were of white pine, 1" wide and %" thick. 
Both materials and size were here unusual, but the 
Committee is of the opinion that this type of narrow lath 
is worthy of consideration. For want of information 
as to the practicability of specifying any particular kind 
of wood and unusual dimensions, no change is suggested 
at the present time. It may be stated, however, that 
nearly all of the test panels of wood lath erected at 
the Bureau of Standards developed large cracks, in such 
manner as to suggest that narrower lath (those used 
were 1%" wide) with wider keys and heavier nailing 
would have given better results. The tests also indicate 
that counter lathing in which the lath are applied lattice 
fashion produces no more satisfactory results than plain 
lathing. In view of the much greater cost of counter 
lathing the committee recommends that reference to this 
type of application be omitted from specifications. 

14. Application of, LatA.— Metal Lath. Lath should be 
placed horizontally, driving galvanized staples l^'' x 14-gauge 
not more than 8" apart over the furring or stiffeners. Vertical 
laps should occur at supports and should be fastened with sta- 
ples not more than i" apAt. Horizontal joints should be 
locked or butted and tightly laced with 18-gauge galvanhsed 
wire. 

Wood tAth. Lath should be placed horizontally on the fur- 
ring with Yz'^ openings between them. Joints should be broken 
every twelfth lath. Each lath should be nailed at each fur- 
ring with 4d nails. 

15. Comers, — Metal Lath. The sheets of metal lath should 
be folded around the corners a distance of at least S" and 
stapled down, as applied. The use of corner bead is not rec- 
ommended. 

Wood Lath. At all corners a 6" strip of galvanized or 
painted metal lath should be firmly staplea over the lath with 
l^'^ X 14-gauge galvanized staples. 

16. Spraying, — Before applying the first coat of plaster, 
wood lath should be thoroughly wetted, but water should not 
remain standing on the surface of the lath when the plaster 
is applied. 

AppliccUion of Lath, — The results of tests and field 
observations indicate that more attention should be given 
to the application of lath to exterior surfaces. Cracks 
frequently develop in stucco over laps or at junctions 
of metal and wire lath, indicating a weakness at these 
points. This may be due in part to reduced thickness 
of the stucco where the lath is lapped, or to insufficient 
tying and fastening at the joints. The ideal job of 
' lathing would obviously be that in which the lath forms 
a uniform fabric over the structure, without seams or 
lines of weakness, and with equal reinforcing value in 
all directions. This ideal condition cannot be realized, 
but evidence is at hand to indicate that butted and laced, 
or well-tied horizontal joints are better than lapped 
joints, and in the case of ribbed lath, that carefully 
locked joints are better than lapped joints. Vertical 
joints must almost of necessity be lapped, but the joints 
may be made secure if they occur over supports and are 
well stapled at frequent intervals. 

17. Insulation, — The air space in back-plastered walls may 
be divided by applying building paper, quilting, felt, or other 
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suitable insulating material between the studs, andf fastening 
it to the studs and bridging by nailing wood strips over folded 
edges of the material. This insulation should be so fastened 
as to leave about 1'' air space between it and the stucco. 
Care should be taken to keep the insulating material dear 
of the stucco, and to make tight joints against the wood fram- 
ing at the top and bottom of the space and against the 
bridging. 

Notes on Insulation, — lAt the present time, the warmth 
of the back-plastered stucco house in comparison with 
that of the sheathed house is questioned by some, but 
the available evidence seems to indicate that where insu- 
lation has been provided as specified, generally satisfac- 
tory results have been obtained. 

Ordinary building paper applied in a double layer is 
recommended as a satisfactory insulating medium. 

In this connection reference may be made to a series 
of tests conducted in 1919 at the Armour Institute of 
Teclmology, Chicago, to determine the relative heat 
conductivity of various types of walls. These tests indi- 
cated that by the use of building paper or quilting, the 
loss of heat through a stucco wsdl of the back-plastered 
type was less, under standardized conditions, than the 
loss through the ordinary wood frame wall, covered with 
sheathing and drop siding. A complete report of these 
tests may be obtained on application to the Commission- 
er, Asociated Metal Lath Manufacturers, Chicago, 111. 

18. Overcoating, — Old frame walls which are to be over- 
coated should be made structurally sound in every respect, 
and, as far as possible, the general conditions on pages 1 and 2 
should be observed: otherwise the recommended practice for 
frame structures obtains. 

19. CemeiU, — The cement should meet the requirements of 
the standard specifications for portland cement of the Ameri- 
can Society for Testing Materials, and adopted by this Insti- 
tute. (Standard No. 1.) 

30, Fine Aggregate. — Fine aggregate should consist of sand, 
or screenings from crushed stone or crushed pebbles, graded 
from fine to coarse, passing when dry a No. 8 screen. Fine 
Aggregate should preferably be of silicious materials, clean, 
coarse, and free from loam, vegetable, or other deleterious 
matter. 

Notes on Materials, — The paragraphs relating to ma- 
terials are sufficiently specific as to the quality of the 
stucco ingredients. However, reference may be made to 
the recently developed colorimetric test for detecting 
the presence of organic matter in sands, a description of 
which is to be foYind in the report of Committee C-9, 
American Society for Testing Materials, 1919. 

91. Hydrated Lime. — Hydrated lime should meet the re- 
quirements of the standard specifications for hydrated lime 
of the American Society for Testing Materials. 

Notes on Hydrated Lime. — Hydrated lime should be 
specified to the exclusion of lump lime, chiefly for the 
reason that lime which is slaked on the job cannot as a 
rule be so thoroughly hydrated and so thoroughly mixed 
in the mortar as the mechanically hydrated product. 

22. Hair or Fiber. — ^There should be used only first quality 
long hair, free from foreign matter, or a long fflt)er wcU 
combed out. f 

23. Coloring Matter. — Onlv mineral colors should he used 
which are not affected by lime, portland cement, or other 
ingredients of the mortar, or the weather. 

34. Water, — Water should be clean, free from oil, acid, 
strong alkali or vegetable matter. 

Prefaeatiok of Mortar 

25, Mixing, — ^The ingredients of the mortar should be 
mixed until thoroughly distributed, and the mass is uniform 
in color and homogencQus. The quantity of water necessary 
for the desired consistency should be determined by trial, and 
thereafter measured in proper proportion. 

Machine Mixing. The mortar should preferably be mixed 
in a suitable mortar mixing machine of the rotating drum 
type. The period of machine mixing should be not less than 
5 minutes after all the ingredients are introduced into the 
mixer. 

Hand Mixing. The mixing should be done in a water-tight 
mortar box, and the ingredients should be mixed dry until the 
mass is uniform in color and homogeneous. The proper 
amount of water should then be added and the mixing con- 
tinued until the consistency is uniform. 

26. Measuring Proportions. — Methods of measurement of 
the proportions of water should be used which will secure 
separate uniform measurements at all times. All proportions 
stated should be by volume. A bag of cement (94 lbs. net) 
may be assumed to contain 1 cu. ft.; 40 lbs. may be assumed 
as the weight of 1 cu. ft. of hydrated lime. Hydrated lime 
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should be Pleasured dry, and should not be measured nor added 
(o the mortar in the form of putty. 

27. Betempering. — Mortar which has begun to stiflfen or 
take on its initial set should not be used. 

28. CoTuUtency. — Only sufficient water should be used to 
produce a good workable consistency. The less water, the 
better the quality of the mortar, within working limits. 

Notes on Mixing. — The importance of proper and 
thorough mixing of the ingredients of the mortar cannot 
be too strongly emphasized. Machine mixing is in all 
cases to be recommended in preference to hand mixing. 
The use of hair or fiber is considered optional, and when 
used the method of incorporation should be such as to 
insure good distribution and freedom from clots. The 
maintenance of proper and uniform consistency shoudd 
be insured by measurement of the water as well as of 
the other ingredients of the mortar. The question of 
retempering mortar is one wKich will bear further in- 
vestigation. At the present time sufficient information 
is not available to warrant a change in the paragraph 
on retempering. 

Mortar Coats 

29. Mortar, — All coats should contain not less than 3 cu. ft. 
of fine aggregate to 1 sack of portland cement. If hydra ted 
lime is used, it should not be in excess of one-fifth the volume 
of cement. Hair or fiber should be used in the scratch coat 
only on wood lath, or metal or wire lath which is applied over 
sheathing and is separated therefrom by furring deeper than 

30. Application, — The plastering should be carried on con- 
tinually in one general direction without allowing the plaster 
to dry at the edge. If it is impossible to work the full width 
of the wall at one time, the joining should be at some natural 
division of the surface, such as a window or door. 

The first coat should thoroughly cover the base on which it 
is applied and be well troweled to insure the best obtainable 
bond. Before the coat *has set it should be heavily cross- 
scratched with a saw-toothed metal paddle or other suitable 
device to provide a strong mechanical key. 

The second coat should be applied whenever possible on the 
day following the application of the scratch coat. The first 
coat should be dampened if necessary, but not saturated, be- 
fore the second coat is applied. The second coat should be 
brought to a true and even surface by screeding at intervals 
not exceeding 5% and by constant use of straightening rod. 
When the second coat has stiffened sufficiently, it should be 
dry floated with a wood float and lightly and evenly cross- 
scratched to form a good mechanical bond for the finish coat. 
The day following the application of the second coat, and for 
not less than three days thereafter, the coat should be sprayed 
or wetted at frequent intervals and kept from drying out. 

In back-plastered construction the backing coat should 
preferably be applied directly following the completion of 
the brown coat The keys of the scratch coat should first be 
thoroughly dampened, and the backing coat then well trow- 
eled on to insure filling the spaces between the keys and 
thoroughly covering the back of the lath. The backing coat 
should provide a total thickness of plaster back of the lath 
of %*' or %'', and should finish about %" back of the face of 
the studs. 

Tfee finish coat should be applied not less than a week after 
the application of the second coat. Methods of application 
will hereinafter be described under "finish." 

31. Two-Coat Work. — ^Whenever two-coat work is required, 
the first coat should preferably be "doubled**; that is, as soon 
as the first coat is stiff enough it should be followed by a 
second application of mortar, and this should then be treated 
as described for the second coat under paragraph 30. The 
finish should be applied not less than a week after the appli- 
cation of the first coat. 

32. Drying Out. — The finish coat should not be permitted 
to dry out rapidly, and adequate precaution should be taken, 
either by sprinkling frequently after the mortar is set hard 
enough to permit it, or by hanging wet burlap or similar mate- 
rial over the surface. 

33. Freezing. — Stucco should not be applied when the tem- 
perature is below 32 degrees F., nor under any conditions such 
that ice or frost may form on the surface of the wall. 

Note$ on Mortar Coats. — Practice varies widely in 
the mixture and application of stuccoes. The use of 
hair, lime, and waterproofing materials, the variations 
in the mixtures for the different coats, the number and 
thickness of the coats, the intervals between the coats, 
the degree of wetting of the undercoats, and the pre- 
cautions necessary in protecting the coats from too 
rapid drying, are details subject to question, and all 
will stand further investigation. However, the study 
of the experimental panels at the Bureau of Standards 



has yielded considerable information on some of these 
. points. 

One of the most important indications from these 
panels is that lean mixtures containing well-graded 
aggregate give better results than those commonly 
specified. Mixtures as lean as one part of cement to 
six or seven parts of graded aggregate have given excel- 
lent results in these tests. The con^mittee is of the 
opinion that the volume change of rich mortars is 
accountable for much of the unsightly cracking of stuc- 
coes, and that no mixture should be used in which the 
proportion of cement is greater than one part to three 
parts of fine -aggregate. 

The effect of hydrated lime in cement stucco has also 
been given considerable attention, and the conclusion 
which is forcing itself upon the committee is that 
hydrated lime does not improve the structure of the 
stucco, but by Imparting better working quality to the 
mortar reduces the cost of application. On the other 
hand, there is evidence that not more than 20% of 
hydrated lime, by volume of the cement, . should be 
add«d to cement stucco if the best results are to be 
obtained. 

There seems to be no good reason for varying the ^ 
composition of the different coats, but if a variation is ' 
to be specified, the scratch coat should logically be the 
strongest mixture, followed by a leaner brown coat and 
a still leaner finish. No greater mistake has ever been 
made in stucco application than the use of a strong 
brown coat over a weak base or a weak scratch coat. 
The not uncommon practice of applying a strong brown 
coat over a lime mortar scratch coat has been respon- 
sible for many stucco failures. 

The suggestion that the finish coat should logically 
be leaner than the undercoats immediately brings up 
the waterproofing question. There are two fundamental 
points to be considered in this connection; first, that 
the lean coat is not necessarily lacking in density, and 
second, that the waterproofing problem in good cement 
stucco is not one of overcoming permeability, but rather 
of reducing absorption. The entire question hinges on 
absorption, and the evidence at hand indicates that a 
moderate degree of absorption is a much more prefer- 
able condition than a surface covered with erase and 
map cracks produced by the use of a too rich or 
wrongly manipulated finishing coat, ny waterproofing 
treatment that alters the natural texture and color of 
the stucco may be dismissed from consideration, and 
the merit of any integral waterproofing in stucco is 
exceedingly difficult to determine. 

The question as to numb^ and thickness of coats 
may be best answered by assimiing that each coat of 
stucco has its own particular function. The scratch 
coat is the first applied, and its purpose is to form an 
intimate bond and a secure support for the body of the 
stucco. On metal lath it also serves as a protective 
coat, and it should therefore be strong and not too lean. 
The use of hair or fiber is of questionable value. Hair 
fiber should not be used when the space back of the 
lath is to be filled, and is probably not a necessary ingre- 
dient in any case. The committee at the present time 
would sanction its use only in scratch coats on wood 
lath, or on metal or wire lath that is to be back-plas- 
tered, or on metal or wire lath that is applied over 
furring deeper than %'^. The thidmess of the scratch 
coat should average about '4'" over the face of the lath. 

The function of the second coat (commonly called the 
brown or straightening coat) is to establish a true and 
even finish. It forms the body of the stucco, and must 
fill the hollows and cover the humps of the scratch coat 
For this reason an average thickness of %" to ^'^ 
will usually be required. The brown and finish 
coats, or the scratch and brown coats, are sometimes 
combined in two-coat work, which is permissible when 
the base upon which the stucco is applied is fairly true 
and even, or when, on account of cost considerations, 
the best obtainable finish is not required. It is difficult, 
however, to obtain a satisfactory finish on a coat which 
runs V2" or more in thickness, since the tendency 
of a heavy coat to bag and slip is likely to produce an 
uneven surface. 

The finish coat serves only a decorative purpose and 
has no structural value. Its function is solely to pro- 
vide an attractive appearance, and any mixture or any 
method of application that may detracr from the appear- 
ance or in any way injure its permanency should be 
avoided. Herein lies the argument for lean mixtures, 
which are more likely to be free from unsightly defects 
than rich mixtures, and are also more likely to improve 
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in appearance under the action of the weather. The 
finish coat should be as thin as possible consistent with 
covering caipacity, and may vary from %" to %^ in 
thiclcness, depending upon the type employed. 

It is obvious from' the foregoing that first-class stucco 
should t)e three-coat work, each coat serving its own 
particular purpose. The bond between the brown coat 
and the scratch coat needs to be strong in order to carry 
the weight of the foody of the stucco, and for this rea- ' 
son it is now considered preferable to apply the brown 
coat the day following the application of the scratch 
coat Except in dry or windy weather, little wetting 
of the scratch coat should be necessary when the brown 
coat is to follow within 94 hours. A slight degree of 
absorption or "suction** in the scratch coat is probably 
better than complete saturation, for the brown coat, as 
well as the others, is necessarily mixed with a larger 
quantity of water than.it requires for maximum strength. 
The removal of a portion of this excess water by the 
suction of the undercoat not only improves the quality 
of the coat, but also insures a better bond by tending 
to draw the fine particles of the cement into the pores 
and interstices of the undercoat 

Whereas the interval between the brown coat and 
scratch coat, as recommended above, is relatively short, 
the interval before applying the finish coat should be 
as long as permissible under the conditions of the work. 
The reason for thus delaying the application of the 
finish is to enable the body of the stucco to obtain its 
initial shrinkage and a nearer approach to its final con- 
dition of strength and hardness, before being covered 
with the surface coat The bond of the latter needs 
to be intimate rather than of maximum strength, and 
if the body of the stucco has been allowed to thoroughly 
set and harden, it maj be assumed that there is less 
liability of volume changes in the under coats to disturb 
the finish coat A week or more should elapse between 
the application of the brown and finish coats. 

The finish coat should be applied over a damp, but 
not saturated, under coat, for excess water is likely to 
injure the bond seriously. Certain types of finish, such 
as the wet mixtures used for sand spraying or for the 
'^spatter dash" finish, may preferably be applied to a 
fairly dry under coat, since suction roust be depended 
upon to prevent streakiness and muddy appearance. The 
fact that finishes of this type applied in this manner 
may set and dry out with little strength is not serious; 
they gradually attain sufficient hardness with exposure 
to the weather. 

Curing of the undercoats by sprinkling, and protec- 
tion of finish coats against the sun, wind, rain and frost 
by means of tarpaulins are always to be recommended. 
This is not always feasible, however, and the architect 
should be content to specify and insist upon reasonable 
precautions. The application of cement stucco In freez- 
ing weather should be avoided, and in fact temperatures 
slightly above the freezing point may allow frost to 
form on a damp wall. The application of stucco under 
such conditions is likely to result in failure. 

FiirisHEs 

34. Stippled. — The .finishing coat should be troweled smooth 
with a metal trowel with as little rubbing as possible, and then 
should be lightly patted with a brush or broom straw to give 
an even, stippled surface. 

35. Sand Floated, — The finishing coat, after being brought 
to a smooth, even surface, should be rubbed with a circular 
motion of a wood float with the addition of a little sand to 
slightly roughen the ^rface. This floating should be done 
when the mortar has partly hardened. 

36. Sand Sprayed. — After the finishing coat has been 
brought to an even surface, it should be sprayed by means 
of a wide, long fiber brush — a whisk broom does very well — 
dipped into a creamy mixture of one part of cement to two 
or three parts sand, mixed fresh at least every 30 minutes, 
and kept well stirred. This coating should be thrown forcibly 
against the surface to be finished. This treatment should be 
applied while the finishing coat is still moist and before it 
has attained its early hardening — that is, within 3 to 5 hours. 
To obtain lighter shades add hydratcd lime not to exceed 
10% of the weight of the cement. 

37. Rough-Cast or Spatter Dash. — After the finishing coat 
has been brought to a smooth, even surface with a wooden 
float, and before finally hardened, it should be uniformly 
coated with a mixture of cement to 3 cu. ft. of fine aggre- 
gate thrown forcibly against it to produce a rough surface 
of uniform texture when viewed from a distance of W. 
Special care should be taken to prevent the rapid drying out 



of this finish by thorough wetting down at intervals after 
stucco has hardened sufficiently to prevent injury. 

38. Applied Aggregate. — After the finishing coat has been 
brought to a smootA, even surface, and before it has begun 
to harden, clean round pebbles, or other material as selected, 
not smaller than ^"^ or larger than %", and previously 
wetted, should be thrown forcibly against the wall so as to 
embed themselves in the fresh mortar. They should be dis- 
tributed uniformly over the mortar with a clean wood trowel, 
but no rubbing of the surface should be done after the peb- 
bles are embedded. 

39. Exposed Aggregate. — The finishing coat should be com- 
posed of an approved, selected coarse sand, crushed marble 
or granite, or other special material, in the proportion given 
•for finishing coats, and within 94 hours after being applied 
and troweled to an even surface should be scrubb^ with a 
stiff brush and water. In case the stucco is too hard, a solu- 
tion of one part hydrochloric acid in four parts of water by 
volume can be used in place of water. After the aggregate 
particles have been uniformly exposed by scrubbing, particu- 
lar care should be taken to remove all traces of the acid by 
thorough spraying with water from a hose. 

40. Mortar Colors. — ^When it is required that any of the 
above finishes should foe made with colored mortar, not more 
than 10% of the weight of Portland cement should be added 
to the mortar in the fortn of finely ground mineral coloring 
matter. 

A predetermined weight of color should be added diy to 
each batch of dry fine aggregate before the cement is added. 
The color and fine aggregate should foe mixed together and 
then the cement mixed in. The whole should be then thor- 
oughly mixed dry by shoveling from one pile to another 
thK>ugh a ^^ mesh wire screen until the entire batch is 
of uniform color. Water should then be added to bring the 
mortar to a proper plastering consistency. 

Notes on Finishes. — It is practically impossible to 
specify in written paragraphs the methods by which 
successful finishes are obtained. The quality of these 
depends upon the knowledge and skill of the plasterer, 
and the specificatio'h writer must content himself with 
a brief description of the several types. In the finish- 
ing of stuccoes, however, there are certain causes and 
effects which should be more generally recognised, a 
brief discussion of which will help to explain the lim- 
itations of the commonly used finishes and indicate the 
methods to be pursued in the attempt to develop better 
finishes. 

In an earlier paragraph the defects resulting from 
the expansion and contraction of rich mortars has been 
referred to. The chance of such defects occurring must 
be greatest in the finish coat, which is directly exposed 
to the extremes of moisture and temperature varia- 
tions. The hope of overcoming these defects lies mainly 
in the use of leaner mixtures, in which the tendency to 
movement is cut down as the proportion of cement is 
reduced. The problem, therefore, is to use less cement 
and at the same time retain the necessary density by 
improved gradation of the aggregates. Considerable 
success has already attended experiments along this 
line, and even better results are anticipated in the future. 

All that may be accomplished in this direction, how- 
ever, will hardly permit a smooth troweled finish to be 
used. This treatment produces a concentration of fine 
material at the surface which will almost inevitably 
develop fine cracks. In the course of time these cracks 
will collect soot and dirt and become conspicuous and 
unsightly. At best the smooth troweled finish is not 
to be recommended, and specifications should eliminate 
all reference to it 

The dash finishes — such as the sand spray, which is 
obtained by applying a mixture of sand, cement and 
water with a whisk broom or long fiber brush, or the 
spatter dash, which is usually a thin mortar containing 
coarse sand or stone screenings thrown from a paddle, 
or the rough-cast, which is a mixture of pebbles and 
cement grout thrown from a paddle or the back of a 
trowel— are all relatively rich in cement and all develop 
fine cracks to a very marked degree, but the rough tex- 
ture of the surfaces masks these defects, and the type 
is therefore generally satisfactory and very widely used. 
The use of, these finishes is in general to be recommended, 
unless the work is done by a stucco specialist, whose 
skill and experience qualifies him to execute the more 
difficult finishes to be discussed in the following para- 
graphs. 

The chief objection to the dash finishes as above 
described is their rather cold, unbroken cement color, 
which may be relieved and improved to a considerable 
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extent by the judidmis use of mineral pigments. An- 
other means of varying the monotony of the natural 
grays and whites of the cement is by the use of the 
dry dash finishes in which cleah pebMes or stone cliips 
are thrown against the fresh mortar of the finishing 
coat while it is still soft When the dry dash is weU 
selected and the particles thickly and uniformly dis- 
tributed over the surface, the finish thus obtained is 
pleasing and possesses decidedly more life and char- 
acter than the wet dashes. 

The sand-fioat finish deserves special consideration 
because it promises to be one of the most satisfactory 
finishes of the future. Due to the use of rich mix- 
tures, the sand-fioat finish has usually developed defects 
similar to those experienced with the smooth troweled 
finishes, differing from the latter only in degree. Sand- 
floated stuccoes wiiich have been covered with paint are 
to be found in every community, and this alone is suf- 
ficient evidence of unskillful manipulation of this finish 
and of the unsatisfactory results that have been obtained. 
In the experiments carried out at the Bureau of Stand- 
ards the sand-float finish was found to be most satis- 
factory on mixtures containing not more than 1 part 
of Portland cdnent to 4 parts of fine aggregate, and 
mixtures as rich as 1 :3, with a small addition of hydrated 
lime, were satisfactory, as a rul«, only when the final 
floating was delayed until .the mortar had well stiffened. 
In this manner the concentration of fine material in the 
surface was prevented. This experience confirms the 
necessity for using leaner mixtures than have been 
specified heretofore, and for removing the cement from 
the surface by mechanical or other means, if the sand- 
float finish is to come into its own. 

There is no hard and fast line between the sand-float 
finish and the exposed aggregate finish, since in the final 
water floating process of the former the aggregate is 
left sufficiently exposed to modify and improve the 
tone of the finished wall. When the sand-floated sur- 
face is further improved by an acid wash, the grains 



of the aggregate are cleanly expOStd. It seems pref- 
erable in dassiflcation, however, to Jjmjt the exposed 
Aggregate finishes to those in which coarser aggregates 
are employed than would be feasible for the sand-float 
finish. Thus defined, the exposed aggregate finish is 
obtained by the application of a coarser mortar con- 
taining carefully selected and graded aggregates, so 
that when the latter are exposed by brushing and dean- 
* ing the resulting texture resembles that of cast con- 
crete which has been subjected to similar surface treat* 
ment. One of the members of the committee has re- 
cently developed a stucco, of this type which has been 
applied to the Field House in East Potomac Park, 
Washington^ D. C, over terra cotta tile. The color 
and texture of this finish, produced entirdy by the 
aggregate, is the same as that of the concrete trim of 
the building. At tiie present time only the wings of 
this structure are completed, but the work thus far 
marks a distinct step in advance, not only in the treat- 
ment of the stucco, but also in the general adaptation 
of surface treated concrete to exacting architectural 
requirements. 

In conclusion, the conunittee desires to state its con- 
viction that while portland cement stucco may devdop 
certain small defects which cannot always be guarded 
against, the product may be depended upon, if applied 
in accordance with the accompanying recommended 
practice, to be structurally sound, durable, and capable 
of giving satisfactory service, with little or no outlay 
for repairs or maintenance. The committee believes, 
however, that assurance of satisfactory results in stucco 
depends largely on the development of stucco spedal- 
ists, experienced and skilled in this particular art, as 
distinguished from ordinary plastering. Intdligent and 
high class workmanship is so essential to good stucco 
that only those contractors who have had sufficient ex- 
perience to establish their own confidence in the product, 
and who are willing to guarantee their work, should 
be employed for its application. 



History and Development of Stucco' 



By John B. Orr 

CONTRACTOK^ MlAMX» FlOUDA 



Artistic stucco! What great possibilities can be con- 
jured up in these two words: Stucco, which is among 
the oldest, in some form or other^ of man's early attempts 
at the artistic. With all the possibilities and, despite 
the fact that there can he found to this day portions 
of stucco in a good state of preservation after standing 
the wear of many centuries, there is no other form of 
building material that has fallen more into disrepute than 
stucco. This is especially so in the United States. 

The causes can be traced largely to the slip-shod 
methods that have gradually crept into our building in- 
dustry. Today, the main point of view or the achieve- 
ment that is looked for is that a contractor shall complete 
in 60 days what should take three or four times longer. 
They take short cuts wherever they can; essentials that 
appear small in the successful completion of the work 
are sacrificed for time. The boy learning the business 
does not learn how good to do it, but how fast to do it. 
The view he gets as a successful craftsman is not to 
do better and try to improve on the specifications for 
the work, but just how much he can scamp and get away 
with. Some contractors govern their costs by these 
methods and we get the results so often noticeable in 
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modern construction — competition in price instead of 
competition in value or good work. The good contractor 
who tries to figure at a price that will permit good work 
is in many cases forced out of business, leaving the field 
open to the cheaper man and his cheaper methods. 

The old school craftsman had a different view; he 
tried to make his work a masterpiece just as much so as 
the artist did his on canvas. He wanted to look at it 
years afterward and be able to say, "I did that" or "I 
worked on that," and feel the pride that comes from 
viewing a masterpiece. I never will forget an early 
lesson I got during my apprenticeship, which I served 
under two master craftsmen, John Forbes, of Glasgow, 
Scotland, and his general manager, John Monroe, both 
of whom I look up to to this day as cxpicrts in their 
line of business. I was doing a piece of ornamental 
work in cement and was worried because ^n older ap- 
prentice was doing his faster. I commended to scamp 
my work to gain speed; Mr. Monroe came -on the scene 
and his sharp eye took in the situation. liiis cure was 
drastic; he took up a hammer and smashc^d my work, 
then proceeded to administer a lecture, iiamely, first 
to learn just how good I could do it and Iphen speed in 
manipulation would follow. I took his advice to heart 
and found it to be good. I believe everyl form of en- 
eouragement and instruction should be giyen the craft 
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to get good "WOTk. In this convention is an exemplary 
method for the betterment of the work. 

Ancient Stucco Materials 

We find that stucco was used in building abnost as 
soon as buildings were found to be necessary. It grew 
from the crude mud huts to the most artistic treatment 
of exteriors to be found in the old world today. Stucco 
is an Italian term usually applied in Italy to an exterior 
plastering, although we can trace it further back under 
a different name. The old Egyptians and the classical 
Greeks used a form of exterior plastering extensively; 
however, I have always looked upon Italy as the mother 
of the plastic art and responsible to a great extent for 
the artistic effects of exterior plastering generally known 
in this country as stucco. In Great Britain stucco is a 
somewhat indefinite term for various plastic mixtures. 
To great Robert Adam is due credit for the advancement 
of exterior stucco in Great Britain. He adopted it as a 
covering over houses built of brick and cobblestones 
and it was used extensively during his period. 

I find that the Temple of Apollo at Dellos and even 
the first Parthenon under Aegis of Pallas was plastered 
with stucco. Vitruvius calls the exterior plastering Tec- 
torum Opus. This was composed of three coats of lime 
and sand and three coats of lime and marble, the united 
thickness not being more than l'^ The first coat was 
of common but very old lime and sand (lime that had 
been "soured" three or more years) ; when it was nearly 
dry a second and third coat was applied and left fairly 
straight. The work was then laid over with another 
two coats of lime and marble and finished with a coat 
of fine marble powder, this finish of marble powder 
being troweled into it before it was dry. The marble 
mortar was beaten to render it tough and plastic. The 
successive coats of marble mortar were troweled into 
each other before they were dry. The tectorum was 
then painted in brilliant colors while it was still fresh. 
In certain conditions the surface was then rubbed with 
wax and pure, oil for the purpose of adding to' the bril- 
liancy and endurance of the colors. Slabs of this tec- 
torum have been found and preserved from the ruins of 
Pompeii and Herculaneum and are in the Museum of 
Portici; specimens also from the same place are in the 
South Kensington Museum, London. It was found that 
some of this work was colored integrally, while in others 
it was colored by the use of a wash, whicli was applied 
over the surface while it was still fresh. 

Early Attempts at Waterproofing Stucco 

The early workers in stucco had each his different 
formula for treating the stucco to make it weather- 
proof. Pliny mentions ^g juice as being used in exterior 
plaster; elm bark and hot barley water was mixed with 
the stucco used on Justinian's church of the Baptist, 
Constantinople. 

Bullocks' blood was employed for this purpose in the 
mortar for Rochester Cathedral, England. Whites of 
eggs and strong mort of malt was used in the lime for 
Queen Eleanor's Cross, Charing Cross, London, in the 
year 1300. It is a historic fact that during the building 
of the Duke of Devonshire's house at Chiswick, the ex- 
terior of which was plastered with stucco, the surround- 
ing district was impoverished for eggs and buttermilk 
to mix with the stucco. My mention of these different 
methods and treatments is to show the care and wide 
range of methods and mixtures that were used in the 
endeavor to make the stucco waterproof, and the diffi- 
culty that the old craftsman had to contend with in get- 
ting these results. Modern manufacture has overcome 
this to a large extent and has made the path oi the 
stucco workers easier. 



Stucco Not Fully Developed 

It is a curious fact that the fountain of possibilities 
in modern stucco has hardly been tapped. I give for 
the reasons, first, fear of the permanency of the mate- 
rial; second, neglect by the architects in not studying 
the possibilities ; third, the difficulties in getting the work 
executed owing to the ignorance of the craftsman in 
this branch of the plastic art. In reply to the first, any- 
one who has traveled or has gone into stucco historically 
can prove the permanency of the material before and 
after the introduction of portland cement as the binding 
material. By the introduction of portland cement and 
waterproofing compounds much has been done to sim- 
plify and make permanent the mixture. The danger in 
most cases to be overcome is in the manipulation. My 
greatest obstacle to overcome has been crazing or check 
cracking. This I have cured by what I believe to be the 
only sure method. The richer you get the mix, the more 
danger there is in check cracking; rapid drying, heat in 
cement, soft sand, these all help to cause check cracks. 
I have taken precautions against these dangers and have 
done what I could with the local materials that are ob- 
tainable in Miami. I had good results in some cases 
and in some others check cracks did appear despite the 
fact that I had made every effort to avoid them ; I never 
yet had any stucco scale or fall off. My next attempt ' 
I made using an overwash of liquid stucco. This last 
method has proven very satisfactory, and I have jobs 
that are two years old on which there has been no ap- 
pearance of crazing. In Florida we have several ob- 
stacles to overcome, although we do not have the freez- 
ing weather. We get a very poor sand that is impreg^ 
nated to a certain extent with salt. The sand is not 
sharp enough. We have quick drying weather and strong 
sun heat, and I believe these to have been severe enough 
test to show that the stuff would not craze. 

Color Possibilities 

To the architect and designer, as a layman, I offer a 
few suggestions and criticisms. As a general rule they 
do not give enough study to the possibilities in color 
effect such as are to be seen in Europe, Cuba and other 
Latin countries. Then, in ornamentation they seem to 
forget that they are working in a very plastic material 
that lends itself to the fullest extent in obtaining lights 
;ind shadows. I believe that to get the full effects, relief 
work \ti stucco should have the appearance of being 
modeled in place with this material. It should not have 
hard lines and in no case should it have the appearance 
of carving as in stone. The work should retain all the 
touches of the modeling, these touches that give the 
sketchy effect which is lost in the carving in stone. In 
T)reparing the models the modeler should accentuate the 
detail and not attempt to smooth up the model. These 
markings, when brought out, all serve to make the work 
plastic and alive. It also helps in obtaining light and 
shade when colors are used as the finish. Even when 
the work is colored integrally these markings of the 
tool all stand out and bring out the work better to the 
eye when the buildingrs weather; in other words, he 
should not attempt to get in the clay any smoother work 
than he could get if he were modeling with stucco right 
in place instead of modeling in clay. 

By proper manipulation of colors and attention to 
these details, great beauty can be obtained from work 
in low relief. On several jobs which I have under way 
at present I am using this method and getting what I 
believe to be good results. I am not attempting to con- 
fine the relief work to panels, but am using the walls 
as the background, getting an effect as if the work were 
actually modeled in stucco and keeping the relief work 
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very low and plastic. These are the touches that give 
the sketchy effect that is lost in the carving of stone. 
As a general rule it seems to be the practice of designers 
in stucco to copy stone; this^ in my opinion, is entirely 
wrong. Stucco is a distinctive material and should be 
used as such. In my ornamental molding and relief 
work I use a combination of several colors (which match 
with the general color scheme of the* Exterior of the 
house) to bring out the effect and gjve light and shade. 
I use the darker tints in the background, and work out 
the lighter tints in the high lights^ blending all the tints 
by rubbing the one color into the other; by doing this 
you bring out all the plastic beauty of the modeling and 
give an artistic appearance to the whole scheme. My 
colors on stucco I bring out by the use of a wash of liquid 
stucco. I am quite enthusiastic about this color work 
an4 I think it wonderful the effects that can be ob- 
tained with its intelligent use. 

t A study in colors for the stucco of buildings is the 
work of an artist and should be given this care with 
due consideration. to the surroundings in which the house 
is to be built. I possibly might be treading on the toes 
of manufacturers of cement paints when I say that I 
only use their materials when actually called for in some 
public buildings where the effect is to get something that 
will always look new and clean; in some cases^ of 
course^ this is very necessary, but for residence work we 
cannot do better than try to copy the early Italian stucco 
effect; that is, to get the results like stucco and not paint. 
There is something about the technical paints that give 
to the stucco an artificial appearance. \l never like to 
see a residence that looks as though it had come out of 
a machine-made mold ; I like to see the sketchv effect and 
also like to see the building weather properly, not stay 
one solid color, but get the soft effect that only a stucco 
can take on; a blend of several shades which come by 
age, and this is my objection to cement paint on resi- 
dences; it looks artificial. Its use, in my opinion, as be- 
fore stated, is limited to certain types of public buildings 
where the surrounding buildings, street and sidewalk 
have the tendency to harden the effect. Conditions like 
this call for an entirely different treatment than the 
residence that sets in grounds where one gets the benefits 
of the color effect of flowers and foliage. My idea in 
getting effect and tone in a residence is that a study of 
the whole scheme, including the landscape work, should 
be taken into consideration and let the residence be- 
come a part of the landscape in which it sets and not 
make it look like an obstacle that has been put in the way 
of the beautv of nature. 

Cement Paints 

In public buildings there is a big field for the stucco 
worker in producing the effects that are obtained by the 
use of terra cotta. Stucco can be made a formidable 
competitor of this material. It can be made perma- 
nent and has as wide a range of colors as polochrome 
terra cotta. When this is the result that is required, I 
use this method. In such work I use manufactured ce- 
ment paints as a background, applied over a stucco sur- 
face for the color effect. I apply the stucco according 
to the accompanying specifications. When the stucco 
is thoroughly dry, I then apply a priming coat of a good 
cement paint, using the material thin and working it into 
the stucco surface with a brush, being careful not to 
use the material so thick as to spoil the texture of the 
surface. This texture should be a smooth sand finish. 
If the effect wanted is in a blend of several colors, my 
system is to cover the surface of the stucco with two 
coats of cement paint as mentioned above. I then mix 
up my blending m^l^^^ls in the form of a stain, using 
good mineral cj^r \d in oil, which I thin down with 




prepared oil. I apply this stitin ovtr xnj relief and 
ornamental work in the various tints desired. I then 
rub off the high lights and in general blend in the 
colors to give it the soft effects. On the plain surfaces 
I apply the stain in the color desired^ then rub off as 
much as possible ; this gives* a very pleasing mottled ef- 
fect that blends in with the under coating of cement 
paint and takes away the hard appearance. I have just 
completed a building on which I used in my relief work 
blue, golden buff and cream, and got a bejiutiful effect 
that resembles old Bisque China. On some of my work 
I get these effects by coloring integrally. It is then 
rubbed over with an oil preparation. 

Applying Color in Liquid Stucco 

On residence work my methods are entirely different 
I apply the stucco as specified, getting the texture de- 
sired, preferably medium rough cast. In some cases 
I color the work integrally, a liquid form of the stucco 
of the same colors with a binder and hardener and wat- 
erproofing added. This material, when properly ap- 
plied oyer a fairly rough texture, makes a fine finish^ and 
when one becomes familiar with its working fine color 
effects are obtained. This liquid stucco is applied with 
a brush, like paint.- The stucco surface, when finished, 
does not look like paint but retains the softness of the 
stucco with an unlimited range of color effects. On 
the ornaments and trim I use color effects with this 
wash in very much the same way as I specify for my 
treatment on public buildings, except that the material 
is a stucco composition. To get the shading great care 
and taste must be used. This liquid stucco coat should 
be applied before the stucco surface is dry, usually, 
wherever possible, a day after the stucco is finished. It 
then dries and sets along with the stucco and makes a 
good bond. Spraying with 'water helps to make the 
surface bind; use a very fine spray. *It gets harder with 
age and, being of practically the same composition ^s 
stucco, it retains all the soft tints and makes a house 
very attractive, especially when the house has good sur- 
roundings. It seems to catch all the shadows and to 
change with different positions of the sun, reflecting the 
color of the surrounding foliage. It is this soft color 
effect that has made the homes of Italy and the south 
of France the mecca of the students of art. To me, the 
difference between tliis treatment and a surface that has 
been treated with some technical cement paint is like 
the difference between a cheap colored lithographic print 
and a painting. It retains the stucco surface, it keeps 
out check cracks and avoids, the use of artificial paint, 
which is manufactured for this purpose but which, while 
curing check cracking, gives an artificial appearance and 
adds considerable to the cost. 

The specifications which I give are taken from an 
article I wrote some time ago and which cover practic- 
ally all conditions and treatments except possibly the 
texture for obtaining the Italian effects. The stucco in 
this case should not be perfectly straight except in the 
molding and trim. The molding and trim should be 
treated as specified, but the plain surfaces should g^ve 
the appearance of stucco applied over cobblestone. No 
straight-edges should be used. The surface should be 
worked up to a condition with easy modulations, after it 
is partially set, go over it with the edge of a trowel, 
to roughen the surface slightly, being careful not to leave 
trowel marks. Apply over this the liquid stucco with 
the desired tints. I could give my method for mottling 
the color, but I am afraid it might be dangerous; the 
same applies to the texture. I did a verv large stucco 
job here on which I have been working for two years. 
This was the effect desired. I had a lot of trouble in 
getting the texture; the plasterers would either make 
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it too rough or too smooth. I simply had to take a few 
of my men, train them into the method I wanted; then 
I chose the ones' who seemed to get the idea of the ef- 
fect desired. These few men I then used on the actual 
finishing of the work so as to insure the same texture 
throughout the entire work. I have another style of 
finish which gives a splendid effect and which is very 
popular. I bring up the work to the straightening coat 
as specified. For the finish I apply over this surface a 
very thin coat of cement and sand troweled with a good 
.pressure ; I then apply a dash with a whisk broom, being 
careful not to throw the whole contents of the broom in 
one place, but to spread it and get it with the texture 
about the size of peas, uniformly over the surface. I 
then apply over this the liquid stucco coating. A visit 
to Miami would show the results I have obtained. 

Having thus given specifications for stucco work, it 
will be well to go over them for the benefit of the crafts- 
man desiring to follow this method of procedure. 

The cement, sand, etc., should be well mixed in its 
dry state and then tempered with water, to which the 
required amount of waterproofing material has been 
added. Following this the mixture should be worked 
to a good plastic condition. In making application, good 
pressure should be used in order to insure a good bond. 
In applying the straightening coat, do not use the darby 
float because the working of this tool is likely to drag 
the material and interfere with the bond. Rather use 
the straight edge. Use the rod with an up and down 
slanting motion to cut off the- excessive material, and 
leave a rough surface, then scratch with a wire, being 
careful to scratch before the work is too hard. 

After the straightening coat has been applied, the 
molded and ornamental members should then be worked 
out. It is common practice with many plasterers to add 
plaster of paris or some of the patent hard wall gypsum 
plasters to the material used for ornamental and run 
work. This is for the purpose of making the material 
set quickly, but is a wrong policy and should ^be avoid- 
ed. The mechanic who has pride in the execution of his 
work will not adopt these methods if he knows that bad 
results will follow. Plaster of paris and patent hard 
wall plaster is diametrically the opposite of portland 
cement. The result is easy to foresee. The work blis- 
ters, scales and falls off, the set of the cement is killed 
and the material becomes like powder. 

The reason that some mechanics use these methods 
is to gain speed in finishing the work. If, however, the 
molding and projections are worked together with a 
little system it will be found that finished results can 
be obtained with very little more time than by the use 
of foreign materials. All the moldings and other run 
work should have running strips set so that the crafts- 
man can build up the various moldings gradually by 
giving each one as big a coat as will hang, doing the same 
to the others, and so on. By the time he has gotten to 
the last piece, he will find the first piece is ready to re- 
ceive another coat. The running molds should be muf- 
fled, allowing about %" for finish. After the moldings 
and run work are brought out to a complete finish, they 
should be gone over with floats, so as to insure the sur- 
face having the same texture as the rest of the wall. 

In applying the finish coat, all splashes and pieces of 
projecting cement should be scraped off the straighten- 
ing surface. The whole surface should then be satur- 
ated with clean water and it is at this point that the 
waterproofing plays such an important part. If the un- 
dercoat is waterproofed, it will hold the moisture of the 
finish coat and will allow the cement its own time to 
set. The ultimate adhesion, also the uniform working 
and strength of the finish coat, depends on this. If the 



moisture or "blood" of the cement is absorbed by the 
suction of the undercoat, the cement will become inert 
and will crack, peel or scale. 

In working the finish coat, bring it to a true^ straight 
surface by use of a straight-edg^ and darby float. This 
material should not be mixed too soft. A good method 
is to have one set of plasterers lay on the material and 
then have another set follow with rod and darby, work- 
ing it carefully in all directions until it is brought to a 
full and straight surface. After the moisture has dis- 
appeared from the surface, gently scour it with a good 
cross-grain wood float. Care must be taken if dry spots 
should develop in floating not to throw water on the 
wall, but to dampen the float until the desired moisture 
is showing. Never stop the cement where the joint can 
be seen. Make all joinings at moldings or projections. 

Next, after floating, the object is to be rid of the 
float marks. This is done by gently patting the surface 
with a float or by using a pad made of burlap. If the 
finish is accomplished by this method, good results will 
always be obtained. 

When the work is in the direct rays of the sun, it 
should be protected with burlap, or oil duck cloth, hung 
up in the form of a shade. When the work is sufficiently 
resistive, it should be kept moist for at least 6 days. 

Preservation of Stucco Buildings — ^We have on the 
market several forms of dampproof cement paint which 
make a good preservative of stucco. As I stated easier 
in this article, I advise the use of this material on com- 
mercial* and public buildings, especially those that are 
in a large manufacturing center. Such dampproof coat- 
ings protect stucco from the atmospheric chemical ac- 
tion caused by smc^e, etc., and at the same time damp- 
proof and protect the surface from hair cracks. 

Wash Methods — For residence work I advocate the 
wash method, as it is cheap and can be renewed at very 
little expense. It weathers artistically with age. It has 
more advantages. Among these are the ease with which 
it can be applied and the wide scope bf the colors that 
can be used. It serves as a good dampproofing mix and 
gives the opportunity for many artistic effects. It is the 
method 1 use to obtain the Italian and antique efl*ects on 
stucco. The wash is composed of waterproofing^* good 
mineral colors, cement and lime, with a binder and hard- 
ener added. This material has to be used carefully, and 
the stucco coat surface must be left in a condition that 
will form a good bond between the materials. 



Here Are Mr. Orr's Stucco 
Specifications 

Preparation of Surface — The entire surface is examined and 
all loose form scale removed from the surface, i. e., the scale 
is caused by cement adhering to forms from previous pours. 
(When the form is not entirely filled in one day's operations, 
a film of cement adheres to the form in places and sets when 
the pour is made. This film invariably forms a scale surface 
on the face of the concrete when the forms are removed.) 
The entire surface is gone over with a hand pick or an axe to 
roughen the surface; if brick, rake out joints. This is for 
the purpose of forming kev for stucco.. The surface to be 
brushed clean and thoroughly soaked, ready for application 
of stucco. 

Proportions: Straightening Coat — The proportions of this 
coat shall consist of i parts of portland cement of approved 
brand to 19 parts of sand and 9 parts of hydrated lime. The 
above material to be thoroughly mixed dry, then tempered 
with water, to which has been added S parts of concentrated 
Truscon waterproofing paste to every 95 parts of water. 

Finish Coat — ^The proportion of this coat shall consist of 5 
parts of Portland cement to 19 parts of sand and l9% of 
hydrated lime. (If white color is desired, use Medusa white 
cement and local white sand.) The above materials to be well 
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mixed dry, tlien Icmpered with water, to wliicli has been added 
1 part of the waterproofing paste to every 18 parts of water. 

A^p^eaiitm of Stucco: Stratghtgniag Coat— Care has to be 
taken that the surface Is thoroughly saturated with water to 
Insure perfect bond, then applj straightening coat. Bring the 
surface to a true and straight condition, using a traversing rod. 
(No darby float to be used on first coat) Then scratch the 
surface with a wire or nail scratch. (This gives an under cut 
Hnd insures good bond.) 

JppUcation of Fiaith Coat for Smooth Surfaeg— If stipple, 
use same process, only sUppIe before set. If rough cast, dash 
tlie finish material with a broom. Thoroughly saturate the first 
coat surface with water until it presents a glase appearance; 
when this glaie disappears, which will be In a few minutes, 
apply the finish mortar, wluch should not be too soft, and 
bring the surface to a true condition with darby float. When 
the mortar wlli permit, go ov^r the surface with hand float, 
bringing to a true Unish free of cat-faces or voids; the entire 
surface to be gone over with burlap or hand float and patted 
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to take out fioat marks. No joints to be allowed in the work 
where tbey can be seen. The entire surface to present a uni- 
fonn appearance In color and texture. Mortar should be 
applied as quickly as possible, and at all times protected from 
the son. 

Protection — Special care should be talcen to avoid too rapid 
drying; if in the direct rays of the sun, the mortar shall be 
protected -with burlap or wet canvas, and when sufficiently re- 
sistive, should he sprinkled with water for at least 6 days. 

Stucco on Metal Lalh — If stucco on metal lath, specify three- 
coat work with good fiber in first and second coats, waterproof 
In second and third coats. 

Forming Molding — Cores for molding shall be formed of con- 
crete by concrete contractor, allowing about 1' for finish. Ali 
molding to be run and finished with hand fioat to give same 
texture as rest of surface and to help bind the surface. When 
a condition arises where a heavy coat of niorl:ar is necessary, 
a key for the mortar shall be formed by driving galvanised 
nails into the core. 



Fio. 1 — G. GoiDON Massev Residekci: of Povbj 



Thin Stucco Finish on 
Concrete Walls 

(Conthibl'ted) 

In the mind of even the layman who has watched the 
construction of a house of reinforced concrete, there is 
no question of concrete's superiority as a structaral ma- 
terial, but we must recognise the fact that if the rein- 






forced concrete house is tu take the place which it de- 
serves in the building world a radical change must be 
made in its appearance and exterior treatment. 

The demand is for a finished, workmanlike surface as 
it comes from the forms, and tt must be acknowledged 
frankly that with the usual methods this has seemed 
almost unattainable. 

We can theorize on the artistic side and argue that the 
exposed aggregate is the true concrete surface, or we 
may satisfy ourselves with the reasoning that the form 
marks should remain and show, being natural to this way 
nf building, or we may go further and use a tooled 
surf.'icc. But while Ihese wall finishes mav be excellent 



< oATKETfc' Houses 



T< 






A feature of Ihls flnish and In practically all of the other stucco finishes put on under Mr, Haga'G direction is in the fact that 
workmen are not permitted to "fuss" with their work. It has been very hard to get them to press on the stucco Hnnly with 
e free strolce and then ie( it aiont. But that Is what is done on neariy all of the Haga worlt. In Fig. \ the holes where the 



spacing rods for the steel form sections v 



lut have l)een pointed and the surface is ready for stucco. 



for some types of hoases, I believe that all builders who 
have tried these methods of finish know the difficulties 
encountered and have often themselves been disappointed 
in the results obtained. 

Stucco and rough~cast surfaces seem especially suited 
to concrete buildings and offer great artistic possibilities. 
It is a (mmmon saying in these times that while a man 
is saying that a thing cannot be done he is quite likely 
to be interrupted by another man doing it, and this is 
true in stucco over concrete, and "the man who made it 
stick" is none other than a Virginia builder operating 
in a rural section of Landam Co., 19 miles back from the 
railroad. 

The work of C. H. Haga is illustrated and described 
on other pages, but up to the time of his death early 
in 1919 his work constantly increased in scope and, 
while he started in the construction of small cottages 
and farm buildings, the Haga-built houses are estab- 
lished as a standard for the entire section and sought 
for by rich and poor alike, not because they are cheap, 
but because they were the best that money could buy. 
The fine exterior finish and consequent attractive appear- 
ance are not the least of the reasons for this phenomenal 



To obtain straight, smooth walls, as well as for econ- 
omy in erection, Mr. Haga has used on all this work one 
of the standard makes of pressed steel wall forms, 
equipment which he has already used over hundreds 
of times without apparent damage. 

On the first buildings he was careful to have the stucco 
applied while the walls were green, but in the later build- 
ings he has found this precaution unnecessary and often 
the stucco has not been put on until months after the 
walls were up. At fir«t the wall was roughened to give 
bond, but this was also found to be unnecessary, and 
the finish was applied on the smooth surface, just as 
left by the steel forms. Work of this sort has been 



done at all seasons of the year except in the dead of 

To test the bond the writer has tried to remove the 
stucco in several places on the various buildings, but 
invariably the chisel takes a part of the concrete ofi* 
with the finish, showing a perfect bond. It is hard 
to account for this except by the fact that the coat Is 
put on only ^" to 14" thick and does not act in the same 
way as a heavy thickness of stucco. 

First, the wall is thoroughly drenched about an hour 
before the work is applied and again immediately before 
the work is started. White or gray portland cement is 
used with clean sand or stone dust. It is applied with 
a steel trowel, but; great care is taken not to touch the 
work after the first stroke. This gives that free, almost 
careless appearance so characteristic of the best Italian 
stucco finish, and the walls have a uniform, workmanlike 
appearance, yet show great variety, as no two spots are 
alike. 

The stucco mix is 1 part cement to 1 part sand or 
crushed stone, with 10% by volume of hydrated lime 
added. In warm weather the stucco is sprinkled and kept 
damp until it has set up quite hard. Coloring matter, 
when desired, is mixed in the mass, but enough is mixed 
dry for an entire side before the work is started. The 
work is done by plasterers. The cost of the material 
with white cement is a trifle less than G cts. per sq. yd., 
and the labor cost is about 9 cts. per sq. )'d., so that 
the total cost of this attractive finish has averaged only 
ITi cts. per sg. yd. 

One of the advantages of the rough surface is that 
any slight imperfections in the wall or stucco do not 
show, and in one of the buildings an extra rich mix was 
used in the stucco and it was applied in hot weather. 

Much of the work on the various buildings has now 
stood perfectly for nearly three years, and shows no 
defects and seems to be as hard and permanent as the 
wall itself. 
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New Developments in Surface 
Treated Concrete and Stucco 



V J. C. Pearson- and J. J. Earley' 



Fm. 3 — PucAST CoMCKfix WoiK AT Heeipian Hill Paik 



Studies of experimental stucco panels at the Bureau 
of Standards led to the general conclusion that by ad- 
herence to well-established practice, structurally sound 
and durable stucco co'uld be secured, but that a great 
deal could be, or ought to be, done to improve its ap- 
pearance. Gracing and map cracking are common to 
most stuecos, and are especially objectionable on sur- 
faces of fine texture ; the monotony of the cold gray 
cement color is objectionable, and is only partially re- 
lieved by the use of white cement and mortar colors; 
and finally, the muddy appearance (due to cement, or 
cement and pigment, being too much in evidence) is 
objectionable from an artistic standpoint. 

Consideration of these matters suggested at once the 
use of less cement, and it became evident that by ef- 
fort in this direction improvement in appearance might 



■AbBtract of paper from Copyritbt Proceedings American Concrete 
Institute, Vol. 1«, l«tO. CoNcuTE, March l»0. 

'Untied State* Bureau of Standard*. Wa*bln|1on. D. C. 
'Sculptor. Waahln^n, D. C. 



I the Committee 



[Aulb - -- . 

aggoclated bf their memberabip '_ 
Bureau of StajidardB Stucco InTestlgBtlon. 

on Treatment of Concrete Surfaces of the American t^ncreie inni- 
tute. Both residing In Wa9bln«ton, ther have had an unusual oppor- 
tunity to study and discuss together the results obtained from the 
eiperlmentfll work of the Bureau In concrete and stucco, as well 
as those from Mr. Earley'a work In connection with his contracting 
business. These discussions often led to the consideration of posB^ 
unties somewhat beyond the rat«e of established practice, and. In 
fact beyond the limitations of establislied theories relating to the 
gndatlon and proportlonlni: of the Ingredients of mortar and con- 
crete. 11 was therefore natural that Ideas were coneelTed which 
were too visionary to be of use to any committee, but neTerlheless 
deemd worthy of further Investigation on the writers' own 

ir these Ideas proved to have no value, no r— '■■ ■■- " 

If ther did amount to anything. Uw results 
to onr knowledge of stucco aod concreta.] 



be obtained. The apparently insurmoimtable obstacle 
to this departure from usual practice was, of course, the 
lack of plasticity in the leaner mixtures. Various meth- 
ods of overcoming this difGculty were considered, and 
some experiments were made which indicated that a real 
improvement might be obtained by substituting fine 
inert material for a portion of the cement. The easiest 
way to accomplish this result seemed to be by using 
blended cements, that is, normal cement ground with 
a certain percentage of sand, stone screenings, or other 
suitable materials. These experiments were never car- 
ried very far, however, for it did not seem possible that 
any method which might be devised for retaining plas- 
ticity could bring about the desired result, viz., the elimi- 
nation of all objectionable features mentioned above. 

Serious as was this lack of plasticity in the lean stucco 
mixtures, it was after all something that could be over- 
come by Koirk. This was demonstrated by the fact that 
mixtures as lean as one part cement to six parts of stone 
screenings were applied on some of the Bureau of Stand- 
ard panels with excellent results. But the improvement 
in these panels as compared with some of the easier 
working combinations did not seem great enough to jus- 
tify the increased cost of application. The question 
finally arose whether by careful attention to gradation 
of the aggregates this improvement in appearance might 
not be so enhanced that the cost would be a secondary 
consideration. 

This idea came from the fact that Mr. Barley had 
succeeded in making complicated casts of concrete from 
specially graded aggregates in such manner that a very 
large percentage of the area of the treated surface (first 



conChete rouses 

wire-brushed and then washed) was aggregate, and a 
very small percentage of cement. Possibly due in part 
to the higher reflecting power of the surfaces of the ex- 
posed aggregates, the color of the concrete surfaces 
thus produced was determined almost wholly by the 
color of the aggregates, and only very slightly affected 
by the cement itself. A most convincing demonstration 
of this fact was obtained by constructing two concrete 
slabs containing exactly the same proportions of api- 
cially graded aggregate, the one being mixed with gruy 
cement, the other with white cement. After, the surface 
treatment of brushing and washing had been applied, 
only an expert could have determined which slab con- 
tained the gray cement and which the white. 

To digress still further for a moment, this method 
of obtaining permanent and very pleasing colors in con- 
crete surfaces is such an important item in the develop- 
ment of the processes here described, that' it is wortliy 
of fuller explanation. Before color in concrete sur- 
faces can be under artistic control, a technique must be 
developed which has for its medium the elements of the 
concrete itself. Although in problems involving appear- 
ance aggregate is by reason of its greater bulk the ma- 
jor element, and cement the minor, it is, nevertheless, 
the color of the cement which is the natural color of 
normal concrete. The reason for this is that the cement 
is finely ground and deposits itself, paint-like, over the 
surfaces of the aggregates and colors the whole mass. 

If, therefore, concrete is to receive its color from the 
cement paste, variation must be obtained by the addition 
of pigments to the cement following the well-established 
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practice of mixing paints; but if the aggregate is to be 
the sdurce of color, the concrete must be so designed 
and manipulated as to deposit in the surface the greatest 
possible amount of aggregate. 

Any great degree of success can hardly be expected in 
coloring concrete through the cement. The hcoice of 
colors is restricted by chemical reaction with the cement 
which causes them to fade or change ; depth of color is 
restricted by strength requirements of the concrete, 
which limits very closely the amount of pigment which 
may be added to the cement. Therefore, with the choice 
of color limited by one requirement and the depth of 
color by another, the cement itself must remain domi- 
nant. 

On the other hand, in coloring concrete through the 
aggregate, all such restrictions are removed, and colors 
may be obtained from white to black through all the 
range of possible aggregates. 

An examination of drawings done in hard pastelles 
and of paintings of the impressionist school suggests a 
technique in coloring which is peculiarly adaptable to 
the coloring of concrete by means of aggregate. In the 
pastelles tones are produced by hatching and cross- 
hatching with lines of pure color without blending on 
the surface of the drawing, in the paintings by spo.tting 
with pure colors one beside the other, and without blend- 
ing. In both cases the tones are effected by the blending 
of the light rays reflected from the picture to the ob- 
server. Wonderful depth and clarity of tone are char- 
acteristics of this school of coloring, and in it are to be 
found a great deal of exact knowledge and valuable 
precedent. When this knowledge is translated in terms 
of concrete aggregates, it is obvious that if the aggre- 
gates are carefully selected and carefully placed, all 
the elements are present for the successful coloring of 
concrete surfaces. The results obtained in practice bear 
out the theory given above, and there is every reason to 
believe that the aggregate is the proper source of color 
for concrete. 

Hence it was a most important conception that a simi- 
lar result might be obtained with stucco. The success 
of this depended, first, upon securing a suitable grada- 
tion of the stucco aggregate, and, second, upon being 
able to apply such a mixture, once it were satisfactorily 
compounded. It was known at the outset that these 
mixtures would be harsh, therefore plasticity no longer 
played any part in the calculntions. 



The laboratory program was fairly simple. The plan 
consisted simply in working first with concrete mixes in 
miniature, in which the sisea of cement particles, sand 
particles and coarse aggregate particles were reduced 
from the normal sizes in the ratio of about 1 :10, this 
being taken as the approximate ratio of the size of par- 
ticles passing a No. S sieve, to pebbles l" in diameter. 
It was assumed that the density of such mixes would 
depend mainly on relative sizes of the component parti- 
cles, with due allowance for the water content. If 
these mixes appeared to be satisfactory for the purpose, 
it was assumed that any reduction within the 1:10 ratio 
would also be satisfactory, and the actual reduction to 
be employed in compounding any given stucco mixture 
of this type would be as slight as the requirements of 
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texture and the difficulties of application would permit. 
To make a long story short, these experiments in the 
laboratory with the miniature concretes were very suc- 
cessful. Not the least important part of the laboratory 
work was the microscopic examination of the structures 
of these little concretes, which yielded many valuable 
suggestions for the gradation in size of particles, and 
for the proper proportions of the various sizes, to yield 
the desired effects in the treated surfaces. 

The first attempt to apply the new product to a verti- 
cal wall was not wholly discouraging. Small areas were 
treated successfully, and eventually a terra cotta tile 
pent house on one of the new laboratories of the Bureau 
of Standards was coated with the exposed aggregate 
stucco. This example was the forerunner of the work 
illustrated in this paper, and while it is not as free from 
imperfections as the more recent work, it has attracted 
most favorable notice. Fortunately the mechanics who 
were selected for this work developed a real interest in 
the new type of finish, and subsequently a pride in the 
results of their work, which made for very rapid prog- 
ress in the development of the methods of application 
and treatment. New requirements in thoroughness of 
mixing, consistency, and control of the absorption of 
the undercoats were met, and other improvements in the 
general process were gradually introduced as essential 
parts of the routine. Not all of the problems have been 
solved, but there has been very gratifying progress in 
the comparatively short time that the new stucco has 
been applied commercially. 

The illustrations accompanying this paper have been 
selected as typical of Mr. Barley's work in the vicinity 
of Washington, D. C. They are arranged in nearly 
chronological order and show the gradual improvement 
that is being made as experience accumulates. 

Figs. 1, 2 and 3 are views of the concrete work at 
Meridian Hill Park, Washington, D. C. Fig. 1 is a gen- 
eral view of one of the main entrances, the construction 
of which was described in the Proceedings of the Amer- 
ican Concrete Institute, in 1918. Fig. 2 is a detail of 
the surface. Fig. 3 is a view of the upper level of 
the entrance shown in Fig. 1. The balustrade, seat and 
planting box are of precast concrete, containing Potomac 
River gravel as coarse aggregate; the concrete tile are 
fabricated from black trap rock. The detail of the 
entrance shown in Fig. 3 illustrates the use of different 
textures for achitectural scale, but with no variation in 
color. The aggregate is Potomac River gravel without 
additions or modification of any sort. 

Fig. 4 is a view of the gate posts at the entrance to 
the grounds of the U. S. Naval Hospital. The aggregate 
is Potomac River gravel, but slightly modified to obtain 
a color harmonizing with that of the buildings in the 
background. 

Fig. 5 is an interior view of the Cafe St. Mark's, 
Washington. The architectural treatment is such as to 
give one the impression that he is lunching in a formal 



garden, whence the cafe is sometimes referred to as the 
"Outside Inn." The walls are of exposed aggregate 
stucco, on metal lath, the color and texture matching that 
of the precast concrete urns. This is notable as the first 
commercial application of this type of stucco. 

Fig. 6 shows the surface of the Potomac Park Field 
House, Washington. The work was done with Potomac 
river gravel. The surface treatment is applied to the 
undercuts as well as to the more exposed portions. At- 
tention is called to the close disposition of the larger 
pieces of aggregate, and the evenness of the texture. 

Fig. 7 is a view of the concrete work at Fort Lincoln 
Cemetery, as yet uncompleted. [The surface shown on 
the cover of this magazine, beginning with the January 
issue, 1920, is from a photograph of that surface. A 
view of the building was shown in the January issue, also. 
— Editor.] The color of the aggregate is such that from a 
moderate distance the structure resembles cut granite, 
but it is in no sense an imitation of granite. It is in- 
teresting in showing the remarkable proximity of the 
stucco aggregate. In comparison with Fig. 6, this detail 
shows improvement in control and workmanship. 
. Fig. 8 is a detail view of the vestibule of a private 
residence. This has recently been completed, and is a 
very interesting combination of precast work, monolithic 
concrete, and stucco. The color is nearly white, with 
an occasional spot of brown, the texture is characteristic 
of concrete and not of stone, and both color and texture 
are uniform throughout. 

The writers believe that the work here described 
shows progress in the development of concrete and 
stucco as materials worthy of a place in the highest 
type of buildings or structures. It is to be noted espe- 
cially that none of this work is an imitation of stone. 
Close inspection shows at a glance that it is concrete, 
with textures that vary widely, but always characteristic 
of concrete. Furthermore, the material may be cast 
in any form the architect may desire, with all details 
complete; no cutting, tooling, or dressing is required 
other than the prescribed treatment of cleanly exposing 
the aggregate. Finally, the material provides a medium 
for the expression of color in infinitely greater variety 
than that which obtains in the natural building stones. 

In conclusion, the writers would add a word about 
stucco. The new type of exposed aggregate finish can- 
not fail to arouse new interest in stucco, as a product, 
regardless of the nature and treatment of the finishing 
coat. The product should be more widely used, and, the 
reason it is not more widely used is that it has too often 
been applied by contractors or mechanics i^ho consider 
it only as an outside plaster. This paper has attempted 
to convey the impression that cement stucco is more like 
concrete than plaster, and that plasticity is not essential. 
The point the writers wish to emphasize is that the art 
of applying durable stucco is very different from the art 
of plastering, and in their opinion, stucco will take the 
place it deserves among building products only when this 
fact is generally recognized. 



A House Built Like a Battleship 



By Wharton Clay 



Naval eng;ineer8 have, out of necessity, been guided 
by economy in the protection of the modern ship from 
the ipeeding projectiles of the enemy. Gunners are 
taught to aim at the water line amidship in order to 
puncture if possible a point where the vitals of the 
vessel are located. 

Moat insistant and crafty is fire, the enemy of the 
home. When architect John Read Fugard, a member of 
the American Institute of Architeqts and of the firm of 
Fugard & Knapp, Chicago, designed a home for himself, 
he was keenly alive to the fire hazard. A specialist in 
apartment and hotel buildings of the most modern fire- 
proof construction, he is fully aware of the great need 
for adequate fire protection of all inbabited buildings. 

He is a firm believer in fire protection at a cost com- 
mensurate with the lessened risk of suburban architecture. 
Where he feels lie must build his floors and partitions of 
wood for the sake of economy, he realizes that the wood 
in some parts of the house must have a protection that 
would prevent any blaze from setting the wood on fire 
for over an hour. Realizing fully the splendid results 
of the naval engineers' methods of protection, he decided 
on a similar means of economical fireprofing. 

Where the battleship ia protected by armor from high 
powered shells Uiat are aimed at certain vulnerable 
points, the home must, of necessity, be protected with 
fire resistive materials where the fires are most likely to 
start. The naval engineer knows from bitter experience 
that the portions of the ship adjacent to the engines. and 
boilers must be heavily armored to prevent explosion if 
bit there. On the other hand, the architect knows that 
possiblity of fire is reduced if the part of the home 
over the heating plant is plastered over metal lath. The 
destruction of an ammunition hoist means the silencing 
of a battery of great guns. In the home, a fire destroy- 
ing the staircase prevents the firemen reaching the upper 
story, and imperils the lives of the occupants, especially 
in a night fire. 

In the battleship, the prow, the midship portion, the 
conning tower, the gun turrets and barbettes are specially 
protected. Their vulnerability to projectiles means 
probable destruction of the ship. In the home, all bear- 
ing partitions and stud exterior walls, the ceilings under 
inhabitated floors, especially over heating plants and coal 
bins, at chimney breasts, around flues and back of 
kitchen ranges, stair walls and under stairs, need special 
protection. They also are vulnerable to fire and need 
special attention. 

It does not require volumes of theory to solve the prob- 
lem of adequate fire protection. The cause and effect of 
the greatest of national wastes is too vivid to require 
anything but sound reasoning to secure satisfactory re- 
sults. Our shrinking forests cry out to the need of 
proper fire protection of combustible structural members 
in residential buildings, ggg out of every 1,000 homes 
are constructed largely of wood. No matter what the 
exterior may be, the interior structural members are of 
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wood and vulnerable to the insidious interior fire unless 
protected in places where the fire starts. 95% of all 
(ires start within the home. That in itself should make 
every prospective house owner look to the ultimate safety 
of his investment. 

It is not an idle jest to say that building with fire 
resistive materials is necessary. Every year an equiva- 
lent of 11,000 $6,000 homes is reduced to ashes. Think 
of it! A row of beautiful homes, if built on 50 lots 
on each side of a street 52 miles long, in ruins. Fiie 
and life insurance are extremely valuable, but they can- 
not bring back the natural resources that are destroyed 
or cherished companionships that are lost. 

The architect makes the home practically invulnerable 
to fire and increases the cost of the hoibe but ifo. 

For appearance, and as a matter of economy. Archi- 
tect Fugard specified portland cement stucco, back-plas- 
tered on metal lath for the exterior walls. Metal lath 
was used as a base for plastering over the vulnerable 
points. In portions of the house where little or no fire 
hazard exists, ordinary lath was used. In this way, the 
cost of the entire structure was kept at an extremely 
reasonable figure. 

While this particular house, as built, may be a pioneer, 
in its unique application of fire prevention methods, it 
is in nowise an experiment as far as the construction 
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details are concerned. As noted above^ it . is of back 
plastered metal lath construction and in many other 
cases the recommended practices for portland cement 
stucco of the American Concrete Institute were followed 
by Mr. Fugard. 

Wide eaves were provided so that the vertical stucco 
walls are protected from the weather as much as pos- 
sible. Proper window drips and the elimination of any 
horizontal courses of stucco are likewise little details 
which bespeak of the care with which the architect un- 
dertook to get a weather-proof exterior finish for the 
stucco. 

Diagonal corner braces were used in the exterior walls, 
a 1 X 6 being let into the studding on the inner side. 
Horizontal bracing was also used. This method of con- 
struction allowed for complete elimination of the sheath- 
ing and was consequently quite economical. Back plas- 
tered stucco is a type of construction which is proving 
its worth day in and out^ in rigorous tests of all kinds. 
Although it has been used for years in New England^ 
where it has successfully stood the ravages of extreme 
climate^ its worth was not generally accredited until the 
Bureau of Standards tests were made public in 1917. 
The government spent six years in obtaining authorita- 
tive data on exterior walls. Out of 56 panels tested by 
the Bureau^ the back plastered metal lath type was the 
only one receiving a perfect rating. 

The Bureau of Standards furthermore developed some 
interesting facts regarding sheathed construction. It 
was found that sheathing was not necessary for stiffness 
in the walls^ and that the additional layer of wood be- 
tween stud and stucco tended to produce cracks. It was 
also discovered that diagonal sheathing is even worse 
than horizontal sheathing, as it sets up strains which 
form more cracks in the stucco than when horizontal 
sheathing is used. 

Estimating the cost of sheathing at $100 per thousand 
board feet in place, a saving of $250 is effected by its 
elimination in this particular house and the consequent 
economy of the back plastered type of construction be- 
comes apparent. 

The Bureau of Standards results have been checked 
a number of times by auxiliary experiments. Only a 
few weeks ago, tests on the distortion of wall panels in 
Omaha showed the back plastered form of construction 
to be much stiffer than the sheathed type. The reason 
for it is, of course, quite obvious. In the back plastered 
type of wall you have a monolithic reinforced concrete 
slab at least 1^/4'^ in thickness. Just enough stucco is 
placed back of the plaster keys to protect thoroughly 



the metal lath strands and to imbed it sufficiently so that 
every bit of the steel will take, its part of the tensile 
stresses in the slab. ' 

The question of insulation of exterior walls for this 
house built like a battleship was also based on the results 
of authoritative investigations. 

A series of tests but recently completed at the Armour 
Institute of Technology showed that back plastered 
metal lath construction with common building paper 
doubled and set between the studs, using strips of wood 
for cleats, was cooler in summer and warmer in winter 
than ordinary frame construction with building paper 
between sheathing and siding, or stucco, using wood 
sheathing covered with building paper. The simple, in- 
expensive process of doubling common building paper 
was found to be a better insulator than thicker, more 
expensive insulating paper. The secret apparently lies 
in the doubling of the paper, the additional air space, 
though infinitesimal in size, acting as an insulator of high 
ordfer. 

To carry out fully the American Concrete Institute 
recommendations concerning the firestopping of a frame 
structure. Architect Fugard specified a basket bent out 
of metal lath to occupy the spaces between the studs at 
the juncture of floor joists and walls. This was filled 
with cement mortar from the ceiling level to four inches 
above the floor level. 

In every house in which back plastered metal lath 
construction is used, the question of furring is brought 
up — y^' crimiped furring, galvanized or painted, or 
3/l6^' pencil rods, should be used unless a self- furring 
lath is provided with which furring can be omitted. The 
furring should always be attached vertically, directly 
along the center line of each stud, and fastened thereto 
with 6d nails or 1%" 14-gauge staple by fastening 
every 6". Over this furring the sheets of lath are 
placed — ^lengthways, being horizontal. The lathing is 
started at the top and carried down, the bottom sheet 
lapping over the one above, and fastened by nailing or 
stapling every 6". Care should be taken to see that 
the penetration is at least %" in the wood. 

In application of stucco, the recommended practice 
of the American Concrete Institute should be carefully 
followed, as good workmanship is essential to first-class 
results in stucco work. Too much care cannot be exer- 
cised in the selection of competent contractors and gocd 
workmen if permanent satisfaction is desired. 

Architect Fugard did not allow the unique system of 
fireproofing or modern construction methods to interfere 
with the comfort of his home. As seen from the plan, 
the house is both spacious and homelike. 



Overcoating An Old Frame House' 



Sometimes the owner £nds such pleasant associations 
in the "old borne" or its immediate surroundings that 
he ia unwilling to rebuild or even to build on another 
site. By putting s stucco covering on the ontside, he 
can, however, preserve and beautify a place at a reason- 
able outlay. 

This is exactly what has been done in the case of the 
home of Louis N. Stix, Cincinnati, C, before-and-after 
illustrations of which are presented on page 88, and con- 
struction views on this page. 

Mr. Stiz's house had been painted two years previ- 
ously, but it again required painting, and after receiving 
bids from the concern which had previously done this 
work, he was surprised to learn the increase in cost as 
compared with former bids. He was advised to sell 
the house and build of more modern and fireproof mate- 
rials, but Mr. Stiz was attached to the immediate sur- 
roundings and grounds of his home, in which were old 
shade trees, fruit trees, and ponds, wbich represented 
an old association, and besides, the interior of the house 
contained every modem comfort. So it wonld have been 
altogether a sacrifice to break away from the old home. 
An architect then advised stuccoing the house, after 
making a few alterations, as the solntion of the difficulty, 
and this was done. 

Method Used 

Very little preliminary work in addition to altera- 
tions was necessary before putting on the stucco coat- 
ing. None of the lap-siding of the old structure 
was removed, and the tar paper was tacked directly on 
top of it; then y^ furring strips were nailed on, and 
after this Steelcrete floor binder was nailed and stapled 
on, the latter being a very stiff metal with a meih 8^" 
z 1^" in size. An electric Hodges stucco machine 
was then used to embed the binder in stucco to a depth 
of y^' in a one-coat job. As the base coat was being 
placed, a plasterer followed and rough-floated the coat, 
so as to prepare it for the spatter dash finish. 

After 2* hours the base stucco was wet down and 
the dash finish was added by the machine. It would 
have been much more difficult to have embedded such 
a large metal mesh by hand-applied stucco, and per- 
haps the only possible way to have accomplished this 
would have been by applying two or even three coats. 
Materials akd Cost 

The materials used in the stucco machine for putting 
on the surface were Atlas portland cement, both white 
and gray, washed bank sand, and crushed marhle pass- 
ing a No. 8 screen. In addition, hydrated lime, equal 
to about 10% by volume, was added to the mixture. 

The base coat, %" thick, was applied at an average 
rate of 18 sq. yds. per hour, the labor cost per sq. yd. 
for this coat being about S2c. 

A force of five men was required for this operation, 
their cost being as in the following table: 
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The dash finish coat was applied at an average rate 
of 84 sq. yds. per hour, at a labor cost of less than 7c 
per sq. yd. For this operation one man to operate 
machine, one to feed machine and one man to mix and 
carry mortar to the machine were used. The scaffolding 
used was especially constructed for this class of work, 
and is therefore moved from job to job with a small 
depreciation in value. The erection and moving of the 
acafi'old work cost on an average of 10c per sq. yd. All 
wages paid to laborers are according to the specified 
scale of their respective union organizations. 

The placing of the stucco on the Sttx home was done 
by the Cincinnati Stucco Placing Co., Cincinnati, O. 



CONCRE^.^ HOUSES 



An English Cottage - Back plastered stucco 



The English cottage type house 
shc^wn in the illuatration, from a pho- 
tograph, and also in plan, was de- 
signed by Mr. Gore, architect, Pa- 
ducah, Ky. Metal lath was used as 
a stucco haae, on wood studs, and 
was back plastered. The design is 
presented through the courtesy of 
the General Fireproofing Co. 
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A Cold- Proof House in Saskatoon 



By Randolph Patton 

SjUUTOON 




The severe climate of Western Canada has led to 
many attempts to solve the problem of keeping the cold 
ODt of the house, but none of them so successful as that 
of H. Gauvin, a refrigeration engineer of Saskatoon. 

Mr. Gauvin has built a house which is so impervious 
to cold that he is able to use electric heating without 
prohibitive expense — a thing which has time and again 
been declared impossible by electrical engineers. These 
results have been obtained by using the most inexpen- 
sive type of insulated construction, abd the first cost of 
the house was only 10% greater than that of ordinary 
frame construction. 

In keeping down the expense of erection, Mr. Gauvin 
adopted pebble-dash stucco for the walls and tar and 
gravel for the roof. The price of lumber has more than 
doubled on account of the war, while the price of cement 
rose only 17%. 

The house contains nine rooms, the total content being 
aO,000 cu. ft. There are 43 windows, but only two oot- 
side entrances — one front and one rear. A concrete 
basement extends under the entire house, and includes a 
concrete tank for soft water. The plana of the house 
are shown in Fig. 2. 

Wall Construction 

The outside walls are built on 8" studs. Centered on 
the outer edge of each stud is a 5/16" steel rod, to which 
metal lath is attached, thus keeping the metal lath away 
from actual contact with the edge of the stud. The 
outer coat of cement plaster and stucco was applied to 
the metal lath to a thickness of %". When this had 
hardened, hack-plaster was applied between the studs. 
This back-plaster filled in between the edge of the stud 
and the metal lath, in the space provided by the 5/16" 
vertical rods. The outer section of the wall then con- 
sists of a reinforced concrete slab 1^" thick, attached 
to the studs. 

When the back-plaster had hardened and dried, the en- 
tire back-plaster and faces of the studs were given a 



coat of hot pitch, each pair of studs and wall space be- 
tween forming three sides of an air-tight vertical pocket. 

The inner section of the wall was built up as follows: 
Two layers of asphalt paper tacked to the inner edges 
of the studs. On top of the paper, ordinary wooden lath 
and plaster finish. 

I Nsu LATINO Material 

The air-tight spaces thus left between the studs were 
then filled with insulating material consisting of granu- 
lated cork mixed with 10% of dry planer shavings. 
This mixture was rammed and packed to the correct 
density (Bl/g lbs. to the co. ft.). The idea was not to 
pack this material into a solid mass, but to give it suf- 
ficient density to prevent tbe circulation of air through 
the mass, and at the same time leave a fairly uniform 
distribution of minute air pockets. 

Theory or Insulation 

The theory of insulation on which this construction 
is baaed is to prevent the movement of warm air toward 
cold surfaces. If air pockets of appreciable size are 
left, the warm air will travel up the inner wall and 
either escape through a crack at the top or return down- 
ward along the inner surface of the outer wall, its heat 
radiating into the outer wall and thus being lost. Avoid- 
ance of convection currents, or keeping them within very 
minute limits, effectually prevents the transmission of 
heat through the mass. 

Sill and Eates 

The greatest care was taken to prevent entrance of 
cold air at the lower floor line and to prevent the es- 
cape of warm air through cracks or other apertures un- 
der the eaves. In ordinary construction it is common to 
bring the floor sleepers out flush with the outside surface 
of the concrete foundation. Slight shrinkage of the wood 
leaves a crack on each side of the sleeper, through which 
cold air may enter. In this instance the sleepers were 
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not brought out to the surface^ so that the outer face of 
the foundation is smooth concrete. An additional pre- 
caution was taken by painting the ends of the sleepers 
with hot pitch to prevent absorption of water from the 
concrete and consequent shrinkage. The stucco sur- 
face was carefully brought to an air- tight joint with 
the corner edge of the foundation. 

The Roof 

The roof is flat^ pitching slightly toward a central 
rain pipe^ which leads into a basement water tank. The 
roof rafters are 15" in depth. After the ceiling had 
been nailed up, the spaces between the rafters were filled 
with the cork and shavings insulating mixture to a depth 
of 15", the rough roofing was laid, and finished off with 
an ordinary tar and gravel composition. The roof 
framing, indicated in tlie accompanying cross section, 
was the simplest and most inexpensive that could be 
devised to meet the conditions. The roof over- 
hangs the wails 4'; its outside thickness of 15" relieves 
the house of that look of strangeness which is sometimes 
obtained when a fiat roof is used. 

DooRS AND Windows 

It is obvious that if the greatest economy in heating, 
during severe weather, is to be secured, no cold air must 
be permitted to enter the liouse, except that actually re- 
quired for ventilation. To secure this economy, all doors 
and windows are weather-stripped with metal. There are 
only two entrances, one front and one in the rear. Both 
are double entrances, that is, a small entry-way or vesti- 
bule is provided, and one door is closed before the other 
is opened, thus preventing a rush of cold air into the 
house. 

The importance of making the windows as nearly air- 
tight as possible is shown by the following air chamber 
test made by a New York testing firm for the builder 
of this house. The table shows the number of cubic 
feet of air per minute per linear foot of perimeter: 

Wind 

Velocity With Strip Without Strip 

m. p. h. 

15 Oft .75 

88 1.' 1.42 

45 29 2.88 

65 54 5.63 

75 80 8.45 



The figures for windows without strip would of course 
be considerably greater as the window shrank and 
sagged with age. 

But the battle is not over when the sash is made snug. 
The window casings were made of 2'^ material and were 
rabbeted at the joints. Each piece was primed sepa- 
rately to avoid shrinkage. The open spaces between 
the walls and frames were packed with mineral wool, 
and every crack was made air tight. When storm win- 
dows were fitted they were pushed snugly against felt 
strips. The result is that although there are 43 win- 
dows in the house^ it is as snug as an underground cave, 
and the wind does not "drive the heat out" of the 
northeast bedroom. 

Floors 

The first fioor is filled with insulating material be- 
tween the basement ceiling and the rough flooring, and 
the second fioor is also insulated for 4' around the outer 
wall. 

Exterior Decoration 

The decoration of stucco has been more or less of a 
problem; where batten strips are used for detail they 
have a tendency to shrink and become loose. This was 
avoided in this case by making a raised paneling of con- 
crete. The first coat (usual standard mix) was applied 
to the metal lath. When this had hardened, back-plaster 
was applied, closing the key. When the back-plaster 
hardened, the wall had sufficient stifi^ness so that the 
detail work could be proceeded with. The second out- 
side coat of stucco was then applied, and the raised 
borders brought up with a trowel and straight-edge. 
After this second coat had been applied, the pebble-dash 
was thrown on the panels, leaving the raised borders 
standing out as shown in the illustration. 

The raised borders around the edge of the roof are 
of wood. 

Heat Transmission 

Tests in heat transmission through walls show that or- 
dinary "double frame" wall, consisting of 8" studs, 
covered on the outside with double sheeting, and on the 
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inside sheeted, papered, lathed and plastered, transmits 
8.10 B. T. U. per sq. ft. per 24 hours for each degree 
of difference in temperature. 

In comparison with this, the type of wall construction 
used in Mr. Gauvin's house transmits only 1.9 B. T. U. — 
less than one-fourth — under the same conditions. 

The saving of fuel from this source alone is very con- 
siderable, but the construction was made mnch more ef- 
fective by the elimination of convection currents, which 
in ordinary frame houses permit the heat to trickle 
through the roof. 



Heating Plant 

The heating plant consists of nine electric steam ra- 
diators. These are ordinary steam radiators with an 
electric beating coil inserted in the lower manifold. 
They are operated at 110 volts and 15 amperes. It has 
been found that it is not necessary to keep all the ra- 
diators going in order to keep the house comfortably 
warm, even in extremely cold weather. A table gives 
inside and outside temperatures, taken dally at 5 p. m.: 

In maintaining this inside temperature the following 
amounts of electrical energy were used: October, S70 
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k. w. h. ; November, 1145 k. v. h. ; December 1 to 13, 
857 k. w. h. At iVi cents per kilowatt hour, the bill for 
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October was $8.32 ; for November, $25.76, and for the 
first twelve days of December, $19-]8- These figures 
compare very favorably with the amount spent for coal 
in heating an ordinary house of equiralent size. 

The radiators are turned off every night about 8:S0. 
Even when the outside temperature reached 35 below 
zero, as it did December Q, the inside temperature next 
morning had fallen only to 54. 

At night there is no one on the ground floor, and this 
is closed up tight. The bedrooms are ventilated by 
closing the door and opening a slide in the fftorm window, 
giving an open space 6" x 8". This ventilation is found 
quite adequate in cold weather, but the temperature of 
the bedrooms drops below the freezing point. The tem- 
perature on the ground floor remains steady, however. 
It is better ventilated than most houses in this country 
in winter. 
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The temperature of 66 to 68 is found oiosi comforta- 
ble, as it is steady. The air is kept, at a satisfBctoi*y 
humidity by leaving the top vent of the radiators open, 
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. Horizontal Section 



allowing a small amount of steam to escape into the 
room. No difficulty or discomfort of any kind has been 
felt on accoimt of ventilation. 

This type of construction is of course as well adapt- 
ed to any other heating system as to this one, but it was 
thought that the convenience of electricity might be 
taken advantage of, since its cost was not likely to be 
undiUy high. The electrical installation was made at a 
first cost of about 35% of what a steam installatton 
would have cost. 



Codes Extravagant With House- 
Building Materials 



By Fred W, Lvurs 

BuTUIINa COMMiailON'Icll 
SrUNCFIELD. M.ISI. 



In studying the art of liouse building, wc discover 
that the most successful houses do not depend upon 
ornament, nor any particular kind of material, for their 
success, but rather upon good lines, simplicity and rea- 
sonableness. Any building worthy to be called a. house 
should.be built of enduring material, and with proper 
care should serve three or more generations. Whether 
the material is wood, or brick, or stone, or concrete — 
the thought of permanence should always be engrossing, 
if not paramount. 

Much time and thought have been given to the study 
and examination of building materials. Tliey all have 
their virtues, their limitations and defects. However, 
we will only consider the house built with concrete. 

Before a house or other building can be erected in 
any of our cities, an application for a permit to build 
must be made, a plan must be filed, also a written state- 
ment describing the character, materials, use, and loca- 
tion of such building; all showing the purpose of the 
builder to comply with the requirements of the state 
and local building laws. 

It will be interesting, therefore, to examine briefly 
the building laws or codes of some of our larger cities, 

;te HoiiHp ConitnictLon. 



SO as to learn, if possible, their various regulations and 
restrictions as they apply to and affect the concrete 
house. 

BurLniNa Laws 

I have tried to condense a ' dozen typical, existing 
codes, retaining only the salient features, reducing them 
to their simplest terms, and rec<)rding their actual man- 
datory requirements. These arc. as follows : 
Boston 

The tensional stresses in the stee) are fixed at 16,000 lbs. 
per sq. in. The standard mixture for reinforced concrete is 
1 of cement, 9 of sand, and 4 of broken stone. 

Extreme Hber stress in slabs and other unib;, 500 lbs. per 
sq. in. In special cases, as in columns with vertical and hooped 
reinforcement, 600 Ihs. per sq. in. in compression is permitted. 

Plain concrete in mass, in compression, 350 lbs. Wall thick- 
nesses for houses; Basement, 13", first and second stories, B". 
The use of cinder concrete is permitted in floor slabs, roofs 
or filling. 

BMDOErotT 

Allowable steel stresses, high carbon steel 16,000 lbs, mild 
steel 14,000 lbs. Extreme fiber stress in concrete, 600 lbs. 
In direct compression, 450 lbs. 

Mixture— To withstand a pressure of 2,000 lbs. per sq. in. 
29 days after mixing. 

Wall thicknesses— Not less than 19', or the same as brick, 
except slight differences in favor of concrete. 

Slag, and clean furnace clinlterB are permitted. 
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Buffalo 

Allowable steel stress, 16,000 lbs. per sq. in. Extreme fiber 
stress in concrete, 500 lbs. per sq. in. Direct compression, 350 
lbs. per sq. in. 

Mixture — 1:2:5 cement, sand and stone, or gravel. Wall 
thicknesses the same as for brick. 

Reinforced concrete walls for dwellings may be for one 
story: Basement, S**; first story, 6". For two stories: Base- 
ment, 10*; first story, 6"; second story, e''. For three stories: 
Basement, 12"; first story, 8"; second story, 6", and third 
story, 6". ; 

Chicago 

.Allowable stresses: Mild steel in tension — 18,000 lbs. per 
sq. in.; extreme fiber stress in concrete, 35% of the ultimate 
crushing strength; direct compression, 20% of the ultimate 
crushing strength. 

Various mixtures of cement, sand and broken stone are 
prescribed as follows: 

(Best) 1:1:2; 1:11/8:3; 1:2:4; l:2ya:5; 1:3:7. 

The crushing values of these respective mixtures are given as 
2,900, 2,400, 2,000, 1,750, and 1,500 lbs. per sq. in. 

Wan thicknesses are the same as for brick. Cinders: Clean, 
screened free from ashes or other matter, are permitted, ex- 
cept in bearing walls, columns or piers. 

Cincinnati 

Allowable stresses: 

Steel in tension, 16,000 lbs. per sq. in. 

Concrete in the following table: 

Extreme Fiber Direct Compres- 
Mixture: sion 

Sand and crushed stone... .1 :2%:5 600 lbs. 500 lbs. 

1:2 :4 700 lbs. 600 lbs. 

1 :1 ^ :8 800 lbs. 700 lbs. 

Allowed load for plain, mass concrete, 200 lbs. 
Walls are permitted of reinforced concrete not less than 
4" thick. 

Reinforced concrete basement walls, 12^ thick. 

Walls for first and second stories, 8^ thick. 

Cinder concrete may be used in floor arches or slabs only. 

Detroit • 

The allowable stresses are: 

Steel in tension, high carbon, 18,000 lbs. per sq. in. ; mild 
steel, 16,000 lbs. per sq. in.; extreme fiber stress in concrete, 
650 lbs. per sq. in.; in direct compression, 450 lbs. per sq. in. 

Mixture, for walls, beams and floors, 1:2:4. 

Mixture for columns, 1:1*4:3. 

Wall thicknesses for reinforced concrete, 66% of that re- 
quired for corresponding brick walls. 

Walls of plain concrete to be of the same thickness as 
required for brick walls. 

Slag is permitted in walls and slabs. 

Boiler cinders prohibited. 

Hartfobd 

Steel stresses, high carbon steel (ultimate), 18,000 lbs. per 
sq. in.; mild steel (ultimate), 16,000 lbs. per sq. in. 

Extreme fiber stress in concrete, 800 lbs. per sq. in. 

Direct compression — In walls, 500 lbs.; in hooped columns, 
850 lbs. per sq. in. 

Mixtures, 1:2:4 sand and crushed trap rock, 1:2:4 cinder 
concrete, is allowed at 50% of the above values. 

Concrete blocks, mixture, 1:3:4, to^ stand- a test of 1,000 lbs. 
per sq. in. at the end of 28 days. Allowable working load, 
90 lbs. per sq. in. 

Wall thicknesses for houses: Basement, 12"; first story, 
8"; second story, 8". 

The approval of concrete block material is given only under 
the following conditions: A plant must be in full operation 
when the official tests are made. The names of the owners 
of the plant must be placed on file with the Building Depart- 
ment. 

To make blocks, a license must be obtained. The license 
may be revoked for the following causes: Willful violation 
of requirements, dishonest methods, or the use of improper 
materials. 

Los Anoeles 

Allowable steel stress — 16,000 lbs. per sq. in. 
Allowable stresses in concrete as in table: 

Extreme 
Mixture — Fiber Stress Hooped Col. 

1:2^ :8V^ Crushed rock 050 lbs. 800 lbs. 

1:8 :4% Screened gravel 520 lbs. Dir. Com. 850 lbs. 

1 :7 Bank or river ' irravel Moss Concrete 

without reinforcement DIr. Com. 250 lbs. 



Walls — Plain concrete, same thickness as required for brick 
walls. 

Block concrete, same thickness as brick walls. 

Reinforced concrete, filler or curtain walls not less than S*^ 
thick. 

Los Angeles has the following provision for inspection: 
The inspector must qualify. He must see that all work and 
materials comply with .the requirements of the ordinance— 
or stop the work — upon penalty of a fine of not more than 
$500, or imprisonment for not more than six months, or both. 

Louisville 

Steel stress, 16,000 lbs. per sq. in. 

Mixture, 1:9:4, broken stone or gravel, to be what is known 
as 9,000 lbs. concrete. 

Extreme fiber stress in concrete, 650 lbs. 

Direct compression — In mass concrete,4 650 lbs. (unusually 
high); in columns with vertical reinforcement only, 450 lbs.; 
in columns with hoops only, 540 lbs.; in columns with 1% 
to 4% vertical reinforcement and hoops, 650 lbs. 

Cinder concrete prohibited for construction work or fire- 
proofing. 

Walls — 19" thick for first and second stories. If only one 
story high above basement, the first story walls may be 9" 
thick. 

Walls of hollow concrete block may be built 10% less in 
thickness than brick or monolithic walls. 

MlXVEAPOUB 

A rigid preliminary requirement compels the designer of 
any reinforced concrete building or structure to carefully com- 
pute the dead and live loads and the resulting stresses, and in- 
dicate all of them on the drawings. 

Steel value, 16,000 lbs. per sq. in. 

Mixture — 1:2:4, must stand a compressive test of 2,000 lbs. 
per sq. in. 

Extreme fiber stress, 650 lbs. per sq. in. 

1.2.4, mass concrete, 500 lbs. per sq. in. 

1:3:5, mass concrete, 206 lbs. per sq. in. 

Walls for dwellings: basement, 1^'; first and second stor- 
ies, 10" each. Mixture, 1:3:5 stone or gravel. Cinder con- 
crete not considered. 

New York 

Allowable steel stress, high cai'bon steel, or cold drawn wire 
or fabric, 20,000 lbs.; mild steel, 16,000 lbs. per sq. in. 

Mixture, for reinforced concrete — 1:2:4 or better, with a 
crushing resistance of not less them 2,000 lbs. per sq. in. at 
the age of 28 days. 

The aggregate to be screened, crushed stone, or gravel. 

Extreme fiber stress in concrete, 650 lbs. 

Direct compression, 500 lbs. per sq. in. on the concrete, plus 
9,000 lbs. per sq. fn. on the vertical steel reinforcement. 

Mixture for mass or plain concrete, 1 :2l^ :5. 

Aggregate to be granite, trap rock, or gravel — thoroughly 
cleaned. 

Walls: Foundation walls for residences not less than 12^ 
of reinforced concrete, 8" walls^ 20* high, are allowed above 
the basement; 30' walls are permitted, if the first 10' in 
height is 10" thick. 

Cinder concrete is permitted in floor slabs, in reinforced par- 
titions 4" thick, and in plain partitions 5" thick. 

Philadelphia 

Value of steel, 16,000 lbs. per sq. in. 

Extreme fiber stress in concrete, 650 lbs. 

Direct compression, 500 lbs.; allowed compression on plain 
concrete in walls or large piers, 250 lbs. per sq. in. 

Mixture — 1:2:4, to develop a crushing strength of 2,000 
lbs. per sq. in. in 28 days. 

Aggregate — Stone, gravel, or slag. 

Cinder concrete permitted for slabs and minor partitions, 
mixture 1:2:5, and should develop a crushing strength of 800 
lbs. in 28 days. 

For cinder concrete the allowed extreme fiber stress is 
300 lbs. 

Reinforced concrete will be approved for all types of build- 
ing construction, provided the design conforms to the require- 
ments of good engineering practice, and the working stresses 
do not exceed those establishd in the code. 

Walls of reinforced concrete may be 66%- of the required 
thickness for brick walls; the concrete to be reinforced with 
approximately 1/5 of 1% of the cross section. 

Concrete blocks 1:2:3 mixture of sand and gravel may be 
used in house construction, in walls of the same thickness as 
brick walls. 

A system of rigid tests is established. 
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^ St. IiO\]u 

Allowed stresses In steel, high elastic limit steel, 20,000 lbs. 
mild steel 14,000 lbs. per sq. in. 

Extreme fiber stress in reinforced concrete, 800 lbs. 

Direct compression, 500 lbs. per sq. in. 

Mixture, 1:^:4, reinforced concrete to resist S,000 lbs. test 
in 28 days. 

The use of a 1:3:5 mixture for plain concret* is permitted. 

Hard burned clay is sometimes used as an aggregate, the 
allowable working stresses l)eing approximately 50% of the 
allowance for stone concrete. 

Walls, same tliickness as for brick. Basement, 19"; first 
story, 13"; second story, IS'^ thick. 

No provision is made for concrete blocks. 

Only high grade portland cements are considered in any 
of the building codes to which reference is made. 

s Discussion 

In designing the concrete house^ safety and economy 
must be reconciled. 

If to embed the steel reinforcement 1%" or £" is 
sufficient to protect it from fire in a store house^ or other 
commercial buildings where Jiarge quantities of inflam- 
mable materials, are stored, then y^" of fire protection 
should be enough when the steel is embedded in the 
concrete walls and floors of a small house, where none 
of the rooms would contain more than a few armf uls of 
combustible furnishings. 

Where crushed slag is procurable, it might well be 
substituted for crushed stone in concrete, for use in 
dwelling houses. 

Cinders are variable in their structural and chemical 
properties, but their use in construction work, in small 
buildings, might be permissible in localities where other 
material is difficult to procure, or where they can be 
obtained in a relatively uniform and clean condition. 
They should be crushed and screened, and free from 
ashes. 

Building codes should require every maker of con- 
crete blocks to have a suitable building or enclosure for 
protection from cold, and heat, and winds, and weather, 
where he shall properly make and cure his blocks. Li- 
censes should be issued to all block makers. Such 
licenses to be revocable for causes set forth in the code. 

In considering the codes which I have mentioned, it 
will be observed that the requirements are general and 
not specific. Alike to the warehouse— a thousand feet 
long — and to the cottage — with partitions serving as 
diaphragms, extending in all directions, tying and brac- 
ing the whole structure, every few feet. 

The vertical supports and walls in large structures 
are designed principally with respect to their compres- 
sive strength ; but the designer of a concrete house is not 
permitted to utilize any such economies. 

As an illustration: a good reinforced concrete house, 
having horizontal dimensions of 30' x 40', and an av- 
erage height above the basement of 20', would weigh, 
including outside walls, floors, partitions and roof, ap- 
proximately 150 tons — and if all the floors were loaded 
to their full carrying capacity of 40 lbs. per sq. ft., it 
would add about 50 tons more. The weight of the whole 
building, above the basement, together with its live 



load, could be safely supported upon one well designed 
concrete column 23" in diameter. In the vertical sup- 
porting members in a typical concrete house there is ma- 
terial sufficient to make 25 such columns. 

Newer Codes Needed 

Now this is extravagant designing — an unnecessary 
waste of valuable material. The designers are not en- 
couraged to apply their inventive genius, or even the 
best of their training and experience, but in many cases 
are restrained and handicapped by the requirements of 
existing building codes — codes that are influenced, by 
other codes, which in turn are influenced by older and 
diff'erent methods of building. There is no logical rea- 
son why concrete construction should be measured in 
multiples of 4, 8 or 12", just because brick and stone 
are figured that way. 

To begin with, portland cement concrete is a com- 
paratively new material, and new uses for it are being 
discovered every day. Until very recently the con- 
crete house was designed on the same lines and with 
the same details as a brick or stone house. And it was 
but natural that existing or incongruous building regula- 
tions should be applied to it. 

But we are progressing. The engineers have led 
the way, showing us how to build with concrete scien- 
tifically and safely. The factor of safety can be very 
greatly reduced when ignorance, dishonesty, and care- 
lessness are noticeably reduced, and better controlled. 

The men who are really responsible for our building 
codes have worked to get away from archaic methods, 
have had to oppose ignorance, perversity, and the en- 
trenched interests. They have had to arouse and mould 
public opinion, and receive its sanction, before they 
could establish and maintain necessary reforms, or enact 
building codes. * 

With a slight improvement in the intelligence and re- 
liability of the average man, and a better and more uni- 
versal understanding of the proper treatment and be- 
havior of concrete — in all places and under all condi- 
tions — great economies both in the material and 
manipulation can be eff'ected, and satisfactory results 
obtained. 

Our building codes are primarily written and en- 
forced for the dual purpose of protecting human life 
and the prevention of fire. They must occasionally be 
revised, so as to comprehend new materials, and new 
methods. 

The concrete house of various types of construction 
will gradually and shortly come to be considered on its 
own intrinsic merits, and building codes will contain 
provisions that will be specially applicable to such 
houses. 

The concrete house, with its unlimited opportunities 
for style, finish and decoration, has a value and a charm 
all its own. The designer should beftr in mind that he 
is expressing himself in terms of concrete, and also that 
it is a medium worthy of his best thought and his no- 
blest effort. 
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The House of a 

Thousand 

Years 

By Mr. Andrews 

Ten years ago I had the building 
bee in my bonnet so bad that I was 
going around in circles from one 
architect's oiEce to another. But I 
wanted more than a mere house for 
the moment — I wanted something as 
permanent and durable as time it- 
self, something that would last far a 
thousand years and stUl be cold 
proof, heat proof, wind proof, earth- 
quake proof, rat proof, and all the 
other proofs. 

Wood construction was out of the 
question; I didn't like brick or stone; 
hollow tile was then little known, 
and steel would rust. Finally I 
found an architect who believed in 
reinforced concrete with all his soul. 
He talked it, dreamed of it, wrote 
about it, and welcomed me like a 
long-lost brother. His name was 
Oliver Randolph Parry, 

Well, I took a long breath — and 
let him go ahead. And the result 
(at Wayne, Pa.) is shown by the 
accompanying illustrations. 

I lived in that blessed house eight 
happy years, and would have been 
there yet if business and family rea- 
sons had not called me away. The 
present owner, J. Fewsmith, likes it 
as well> I believe, as we did, and in 
the community the building is known 
as "the white house." 

When the wind blows it never 
shakes nor even trembles. In sum- 
mertime it is very cool, and in win- 
ter very warm. No rat or mouse ever gained entrance 
through its walls. It has never been damp in the slight- 
est degree, nor has it cracked, chipped, crumbled, or 
done any of the sad things that were predicted for it 
by various solicitous friends and neighbors. Once in two 
years I gave the outside walls a coat of ordinary govern- 
ment whitewash — the kind used on light-houses. A painter 
applied it with a big brush, quickly, and the bill each 
, Messrs. Andrews, Potter »nd Lyon 



Entsance to the "House of a Thouband Years" 



time, I remember, was only about $29. White? It was 
the whiteat white you ever saw! With the green 
shingles and the green vines for contrast, it made a pic- 
ture worth looking at. 

This ia not the place for a technical description of the 
construction details, so I shall give only a few brief 
general statements. The pictures plainly show the 
method of construction, and how the forms were raised 
from time to time as the vrork went on. The concrete 
was poured by band in a slow, primitive way that would 
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be mQclL improved upon nowadays; 
and, when the forms were raised in 
a day or so, the not-yet-hard wall 
was dampened and rubbed down with 
a wooden float, giving^ it a rough 
sand-finish and obliterating all board 
marks. When the waits were done 
the house was a solid monolithic mass 
from the cellar to the roof, tied to- 
gether with vertical steel rods and 
horisontal wires embedded in the 
concrete. 

The last thing was a waterproof- 
ing compound brushed into the outer 
surface when the walls were finished. 
They were then ready for the white- 
wash a little later. On the inside of 
the walls furring strips were placed, 
and the lathing was fastened to these, 
thus leaving a half-inch air space 
between wall and plaster — which 
greatly added to the dryness and 
warmth of the house. The walls are 
18" thick from basement to 6rst 
floor, 8" thick from first floor to sec- 
ond floor, and 6" thick from there to 
the peak of the roof. 

Do you see those nice, big, fat 
pillars on the porch? They were 
cast in molds right where they are, 
and weigh about two tons each. If 
you happen to look at them a thou- 
sand years from now they'll still be 
there unless somebody blows them 
up with dynamite in the meantime. 
The same molds were used to make 
the pergola pillars in the garden. 
The pool is of concrete, too, and so 
are the porches and steps thereof, 
and the chimneys. I wish now that 
I had made the floors concrete, and 
then covered them with oak floorinfc. 
But at the time it did not seem ad- 
visable. 

It is a twelve-room house, with 
some extra room on the third floor 
if wanted. To duplicate the place 
today, including the garden and not 
the lot, would cost— well, frankly, 
I'd better play safe and leave that 
to some of your bui(3er friends. Ten 
years ago it cost me $7,000 without 
the ground, at which price I am in- 
clined to think that the contractor 
failed to make any money.. 

The upkeep of this house has been 
surprisingly little and will continue 
to be little in the years to come. 

Aside from room, window-frames, F""- *-6-PtooMM Vibwb 
etc., there is nothing to wear out or 
decay. 

If I were going to do it again, I should specify white 
cement in place of the ordinary kind, and thus save the 
necessity of whitewashing the exterior every two years. 
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But that's a small matter compared to the joy and satis- 
faction of building and living in a thousand-year house. 
My wife says that she never expects to- feel so safe and 
comfortable in any other house in all this world! 
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The Gray House on 
the Rocks 

By Mrs. Holland 

Mabsh House, Daiibn, Conn. 

I have been asked to write to you about our concrete 
house^ built for us in the autumn and winter of 1 91 6, by 
W. G. Wood, of South Norwalk, Conn., from designs 
by Huntington Bosworth, of New York City. We have 
lived in the house continuously since June, 1917, both 
winter and summer, and have found it absolutely satis- 
factory in every way. It is built on a high, rocky island 
in Long Island Sound, surrounded on two sides by water 
and on two sides by salt marshes and though the loca- 
tion is very beautiful, it is exposed to the full force of 
every storm from every direction, with no shelter but 
the oaks that cover the island. In the three years since 
it was built we have not needed a single repair. There 
are no cracks and no leaks. 

The house is warm and dry in winter, and cool and dry 
in summer — except when the heavy fogs blow in at the 
open windows. It is very easy to heat. We have only 
a hot air furnace and many casement windows and tiled 
floors, but have no difficulty in keeping comfortable in 
the coldest weather. 

The style of our house was inspired by the houses that 
cling to the rocks on the coast of Sicily, between Ca- 
tarnia and Taromina. The shape is particularly fitted 
to the rocks on which the house is built. •! do not think 
it could have been built of anything but poured con- 
crete. All the angles of the house outside were rounded 
by drawing the hand over them, which gives an appear- 
ance of age. 

On the marsh side is a paved court yard with a nar- 
row covered cloister on two sides, which was the only 
way to make a sheltered entrance from a motor car to 
the front door. There is a garage and large studio all 
under the same roof, but in spite of these modern feat- 
ures, the effect of the whole building is at least 300 
years old. 

The walls of the house are solid concrete, 12" thick, 
plastered on the inside and stuccoed on the outside, all 
in the natural light, warm gray of the cement. I think 
it very important that the concrete walls should be stuc- 
coed on the outside with one coat of natural colored 
stucco, that is, colored only by the cement and put on 
by any Italian laborer with a trowel, with no effort 
either to smooth or roughen it. Any Italian peasant 
can do it, as he does it at home, making a beautiful, 
soft surface. 

The roof is of terra cotta tile^, a dull moss green in 
color, and roughened to look mossy and weather-beaten. 
There is no wood work on the outside of the house. The 
window frames are deep in the walls and only 1" wide, 
and stained with creosote. The windows are all rather 
small casement windows, opening out (and they do not 
leak), with very small panes. 

Inside there is no woodwork except door and window 
frames 1" wide, sunk into the walls. The second story 
floors and stairs are wood, also the doors, which are all 
heavy buttress, with wrought iron latches and long 
hinges. 

I do not think it necessary to lath and plaster inside. 
Our architect and builder insisted on doing it, but the 
garage, which is only concrete, has never had any mois- 
ture on the inside walls, and is dry as the rest of the 
house — also the cellar. 



We are convinced that concrete is (torn every point of 
view the nicest possible material for building. It is 
practically everlasting, and beautiful if treated prop- 
erly ; fireproof, and comfortable to live in, and I believe 
much cheaper now than wood. Everyone who has seen 
our house says it is the most interesting and picturesque 
for a small house that they have ever seen in this 
country. 



Favors a Concrete House 
with a Double Wall 

By Mr. Potter 

Pine Ridqe Placs, Delawakk, N. Y. 

We built our concrete house and we have lived in it 
about three years, and we all believe more firmly than 
ever in the slogan of building for permanence. If I 
can say a word to induce others to practice on the same 
line, I shall be glad to do so, and the details in this 
attempt to write are gone into especially to show to the 
inexperienced that they, too, may do what we have done, 
for it was our first attempt to build our own house. 

The idea of safety and permanence were always most 
prominent in my notions of a house, and to get these 
always seemed too expensive for me to attempt. Brick 
or stone would require experienced, high priced labor 
and material, and neither brick nor stone would be as 
warm as wood properly sheathed, unless some provision 
were made for an air space in the walls, and that again 
would add to the cost — ^make it prohibitive, except to one 
of wealth. And wood will easily take fire and burn 
quickly — or, if fortunate enough to escape the ravag^e of 
fire, soon begin to decay, always require frequent paint- 
ing and painting is very expensive now, with good paints 
at $3.50 to $4.00 per gallon, and unskilled painters be- 
ing offered $7.00 per day. 

Our house is built of double concrete walls. Each 
wall is 4" thick, with a 2^" air space between, extend- 
ing from the foot wall to the gables — and then sealed 
with a 2^^ plank bolted and cemented in; built with 
common labor, three Italians and myself, in October and 
November, 1915. 

There is not a crack or break to be found in any part 
of the wall today, and the concrete was the cheapest in 
cost of any part of the house, and lit the time of build- 
ing actually cost less than either sfone, brick, concrete 
block or wood. 

My son sketched the plans for the house, gave them to 
the architect to finish to scale, and supply the blue prints 
and specifications, all of which was for a wood frame 
construction to cost about $4,500. He did not approve 
of concrete, nor believe it could be built of concrete for 
less than $2,000 additional. No one in this vicinity, 
other than myself, would believe it possible to construct 
of concrete a double wall with a machine, admitting of 
instant release after being filled and tamped. I had 
seen several houses that had been built with the Van 
Guilder hollow wall machine, though I had not seen an 
inch of the work being done. I had seen the machine 
and how it was to be used, and believed in it. 

A contractor in Albany put in a bid of $6,200 for 
wood construction. 

We built of concrete, and, not counting my own labor, 
our money outlay was less than $4,000; the walls cost 
less than $1,000. 
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I am not a carpenter or builder; neither am I a ma- 
son — only just handy enough with tools to do some 
things for myself — and am telling all this simply to 
show that anyone can build any kind of structure in 
house^ bam^ garage, chicken house or other buildings^ 
with unskilled help^ with such a machine^ and of the most 
abundant and cheapest materials. 

We did let the contract for the wood work to a first- 
class builder. Also for one brick chimney, the top of 
the concrete chimney, which was built up with the walls, 
and the inside plastering and the fireplace. All the inte- 
rior plastering on outside walls was done directly on 
the concrete as left by the machine. There is not a 
flaw or crack in it. The partitions were lathed on stud- 
ding, and these wooden structures are the only places 
where any cracks, are found. 

We do find it satisfactory to live in; we are warm 
in winter and the hottest days that come in summer we 
find it the most delightfully cool house we have ever 
lived in; and everyone who comes in at such times re- 
marks it. We feel very safe from outside fires. Of 
course, the inside woodwork would burn if it were fired. 

When the outside is plastered or stuccoed, it does not 
have to be renewed, as do painted walls. The only out- 
side painting we have is the window and door trim and 
under the eaves and the gables. 

As to disadvantages as compared with other construc- 
tion, I think it hard to find any. Should one desire to 
make changes that required cutting out any portion of 
the walls, one would find it much more strenuous than 
either wood, stone or brick. 

It is better in that it is safer from wind, fire, or flood 
than either wood, stone or brick. It will stand where 
the other materials would crumble or disappear. The 
next glacial period may g^ind it up, but that is 25,000 
years ahead yet, and I'll not be here. If I were to build 
again for myself — again — again — again and again, I 
would build with double wall concrete. 



Concrete House is Cheap, 
Fireproof and Durable 

By Mr. Lyon 

Glsn Rioai, N. J. 

I find my Van Guilder hollow wall house very satis- 
factory;^ I am exceedingly pleased with it, in fact I 
don't think there is a crack in the shell anywhere; the 
house retains heat nicely in winter, and keeps cool in 
summer. I would suggest that any one using it should 
start the hollow wall at the footings, which should be 
well below frost. The air space works well this way, 
but isn't good if started at the ground line. The reason 
for this is that the cold carries through and the wall near 
the floor being colder than the air, condenses the mois- 
ture in the air and spoils the decorations. There is noth- 
ing of this kind where the air space goes down to the 
cellar floor. The top of the wall should be protected, 
so that the cold doesn't carry through to the inner wall 
at this extreme; the window casings and door casings 
should be tongued into the air space. 

A great advantage of this system of construction is in 
the ability to plaster on the inner wall, thereby leaving 
no place for ice or rats or vermin of any kind to get in. 
After two years there seems to be no settling of the 
shell. I used wood beams inside and my walls have 
cracked less than a frame house. If there are not too 



many corners to turn and washed cinders can be pro- 
cured, I believe it is as cheap or cheaper than any equally 
durable construction. With a tile roof, such as I have, 
I do not fear fire from the outside, and if the first floor 
is fireproofed there is almost no chance for fire within. 
Did a fire start, it wouldn't get far^ if there were any 
sort of fire protection within call. 

The only disadvantage I know of would be if I wanted 
to change the building now ; it is rather more permanent 
than bricks or hollow tile, but there is a satisfaction in 
living in a solid, well built house, dry as a bone to the 
cellar floor. 



A Superior Type of 
Construction 

By Mr. Babbitt 

I am glad to make a statement as to the living condi- 
tions as we have found them in our concrete houses dur- 
ing the last three years. These houses, it will be remem- 
bered, were built by Mr. Hazen, Mr. Fuller and myself, 
in 1910, and were described in the May, 191 1> issue of 
Cement Age, Briefly, the houses are of solid reinforced 
concrete, with reinforced concrete floors and stairs. The 
roofs are of tile on wooden rafters and decking. The 
outside walls are 8" and 6" thick, and are furred on the 
inside. A 1'^ air space is left between the wall and the 
plaster on metal lath. The bearing walls and the ceil- 
ings were finished by rubbing smooth with carborundum 
brick and left in this condition. The partition walls are 
plaster on metal lath. The floor surfaces in the three 
houses are oak for the second floor sleeping rooms, tile 
and concrete for the living rooms. The cost of these 
houses was $7.50 per sq. ft. of gross area. This in- 
cluded one-third of the porch area. 

After our experience of four winters, I can say that 
we much prefer this type of construction to the frame 
dwelling. The past winter has been unusually severe, 
with zero temperatures accompanied by very high winds. 
In spite of our exposed position the wind and weather 
have in no way affected the interior comfort of our 
houses.- One thing stands out forcefully, and that is 
the solidity and tightness of the concrete house in a 
high wind. 

In my own house, of about 1,200 sq. ft., I have burned 
about 12 tons of coal each winter, and every one of our 
10 rooms has been comfortable. From our own experi- 
ence the heating proposition presents an interesting 
point. The temperature of our main floor rooms has sle- 
dom been above 70° F. and with very few exceptions 
has not been below 60° F. In other words, during the 
entire winter the hot water system has been so operated 
as to keep the rooms within a range of 10°. This, of 
course, does not apply to the sleeping rooms. This reg- 
ular temperature is possible because the concrete parti- 
tion walls and floors seem to absorb any excess heat, 
and if the fire gets low at night the radiation from the 
concrete keeps up the room temperature. Another point 
is that with solid floors there are no drafts and the dif- 
ference in room temperature between the floor and ceil- 
ing is very little. I have no figures on this, but it is 
nothing like the rooms in some frame houses, where t^ 
difference is sometimes more than 10°. Perhaps the 
reason for this even temperature is the heat in the con- 
crete floors, and perhaps also very slight convection 



^See description, Concbkti, January, 1919. 



'From CoNCBETK, April, 1914. 
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currents produced by the outside iwaWs, "wVwli, while 
furred, must have some effect upon the room tempera- 
ture. 

In summer time the houses are very comfortable, and 
I think have an advantage over the frame house in even- 
ness of room temperature. That is^ the interior does 
not fluctuate with the mid-day heat. 

We have not experienced dampness at any time. 

Our concrete floors we have found comfortable and 
easy to take care of. After our experience with oak^ 
concrete and tile, our choice would be tbe latter. A good 
quality of tile, well laid, is decorative, comfortable^ and 
can be kept immaculate. Where children are in evi- 
dence, and several times a day bring in snow^ mud and 
water' in the main hall, the tile is much to be preferred, 
as all that is needed is a mop to restore it to its original 
condition. 

The exterior of the houses seem to improve with the 
weathering, and both exteriors and interiors have proven 
satisfactory. Not a dollar has been spent for repairs, 
and no insurance is carried. To our way of thinking, the 
concrete house is a superior type of construction. 



Delighted With Livability 

By Mr. Williamson 

We are now in .the midst of our second winter, and are 
delighted with the livability of our house. 

The construction is of the monolithic hollow wall 
type, with concrete floors, concrete stairs, and even con- 
crete cornices with integral gutter. Under our condi- 
sions here no other form of construction .that would be 
desirable, or that should be considered for good resi- 
dence construction, is as cheap. I believe, however, 
that there will always be a tendency on the part of one 
building a concrete home to spend more money on it, 
as they realize when building a permanent structure 
that everything they put into it should be of the best. 

Our floors are oak, with the exception of two enclosed 
porches, that have the ornamental concrete tile, and the 
kitchen and servants' dining rooms that have plain con- 
crete floors. I am very favorably disposed .to the more 
general use of concrete floors, as we have found them 
very satisfactory. We gave the kitchen floor a coat of 
high g^ade floor varnish, thinking that it would be more 
easily kept clean. We have had no trouble whatever 
from dampness, and do not consider there is any pos- 
sibility of trouble on that score. The house is notice- 
ably cool in summer, as no heat is tranmitted through 
the walls, and the same condition is also helpful in the 
winter season, as the building more completely holds 
the heat. 

One noticeable advantage of the concrete construc- 
tion is the fact that the building is so sound-proof and 
so substantial that there is no annoyance from noises or 
from vibrations that often come in houses using wood 
joists and studdings. There is also the feeling of se- 
curity that comes from the knowledge that the building 
is fireproof. 

The use of portland cement for plastering has proven 
most successful in connection with metal lath and metal 
studding for the partitions that were not needed as sup- 
ports for the floors. We have secured permanent con- 
struction and avoided the cracks that are so common in 
walls as ordinarily constructed. 



^CoNCSETE, January, 1917. 



Satisfactory Concrete 

Floors, and How 

Finished' 

By Mr. Lauohlin, Jr. 

To give you accurately my experience in living in a 
house with concrete floors, it will perhaps be well to 
go back a little way and relate my experiences which 
led to the adoption of a concrete floor for a residence. 

The Homer Laughlin Building, which I own, was built 
in 1898 and was the fifth building in the United States, 
and the first building west of Chicago, to use concrete 
floors. These were concrete floors placed on a steel skele- 
ton. At the time the building was opened I had grave 
doubts of its success, because every prospective tenant 
brought up the subject of the floors. £ither they them- 
selves were afl'ected by rheumatism or they had some onte 
in their office who had rheumatism, and they were quite 
sure that living in an office with concrete floors would be 
detrimental to their health. The common remark was 
that they could feel the chill of the concrete go through 
them the moment their shoes touched the floor. Al- 
though the prejudice was gradually overcome, it was 
at least five years, when concrete floors in office buildings 
had become more general, before the attention of the 
public was attracted to other features and away from 
the concrete floors, and 1 may safely say that it has been 
at least three years since I have heard a single person 
mention the subject. 

When I was about to erect my home and decide on 
the subject of floors, my father, who had been a strong 
advocate of concrete floors in office buildings, advised me 
against their use in a residence. Careful inquiry devel- 
oped that he himself was not opposed to the floors, but 
was satisfied that my friends and others would interpose 
all the objections to their use in a residence that we had 
formerly gone through in our office building, and so I 
decided to put wooden floors downstairs for the benefit 
of my friends, and concrete floors upstairs for the use 
of my family ; but finally we worked up one excuse after 
another for leaving the wood floors out of certain down- 
stairs rooms, and finally they were left out altogether. 

My floors are of a warm brown tone and come up on 
the side walls about 6^' and flush with the plaster, to 
form what would otherwise be a baseboard. Down- 
stairs they are decorated with a pallette-knife and look 
somewhat like carved leather. After the "carving" had 
been done, an artist worked various colors of the rain- 
bow into the decoration, and then they were all varnished 
and waxed so that keeping them in order is similar to 
the polishing of wood floors, but the polishing is required 
much less frequently. 

Upstairs we use velvet carpets of double width and 
plain colors, sewed together to form a mat or rug, but 
without a border, and extending within 6" or 8" of the 
side walls all the way around. We find that no nailing 
strips or other means of fastening are necessary, since 
the carpet lies perfectly flat and is sufficiently large so 
that it will not move about. 

Downstairs we use Oriental rugs entirely, and a cu- 
rious feature in this respect is that moths will not hatch 
on the under side of a rug in contact with concrete^ 
where they do hatch when it is in contact with wood. 
This applies to the under side of the rug only, because 
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it is not impossible for them to hatch within the rug 
fabric itself. 

Now^ the common impression is that a concrete floor 
will make the room cold^ but this impression is reached 
by people who have gone into rooms with concrete floors 
where there was no carpet on the floor and because at 
the moment they were critical of concrete^ but if one will 
go into a bare room where hard wood floors have been 
used they will get exactly the same effect. The addition 
of carpets and tapestries decreases the number of square 
feet where the air of the room. comes in contact directly 
with the floor or side walls. 

There is also an impression that concrete floors are 
damp. They are damp for the first two months after 
being laid^ and on this account should not be varnished 
or waxed^ but after this period they are as dry as wood- 
en floors. I have made accurate tests with hygrometers^ 
to determine this point. 

The concrete floor is to me most satisfactory because 
it is free from cracks in which dust accumulates and 



ascends every time the floor is flexed by stepping on it 
There is never* a squeak or other noise produced by the 
rubbing of one board of the interior floor on another. 
With carpet on the floors they are absolutely noiseless^ 
and one cannot detect a person walking on an upper floor 
when he is in the room below^ provided^ of course^ that 
there is a carpet on the floor above. 

The concrete floor makes a much handsomer setting 
and background for Oriental rugs than wooden floors^ 
and one can do away with the unsightly baseboard^ 
which always collects dust. Then there is none of the 
trouble of warping and straining which comes with the 
use of wooden floors. 

Above all else, the house is fireproof when properly 
built in other respects, and one can leave home with 
the assurance that neither property of any considerable 
value nor lives will be destroyed in the event of fire. 
I feel that my pictures, rugs and porcelains are as safe 
in my house as in a vault at the bank, barring the pos- 
sibility of theft, which is rather remote. 
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Advertising 
Section 

Here follow the announcements of 
nineteen manufacturers whose ac- 
tivities in promoting concrete house 
construction have been recognized 
and whose messages will, we feel 
sure, be of interest to the readers 
of this book. 
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L MIXERS 


for house builders 




— for mixing concrele for foundat 
upper walls, floors, sidewalks. 


„„,. 




— for mixing mortar to keep a gang of 
brick layers busy 




—for mixing plaster- 
fashioned hair ptaste 


-hard wall or 


Olll 




— for the plant where 
tile and roof tile are 


block, brick, 

made. 


vail 




— for all these jobs a 
bill. 


Blystone fills 


the 




Typt B-1-Cap»dty 
7 cu. (I. Popular in 






_ Typ»t:-J-Capad.y 
ii.h"" general conUac* 


Typi B-l;-CapacLty 
T cu. Ii. Ponabk 4 






We have a new catalog with a 
picture of every type of Blystone 
mixer in it and a brief definite 
description of it. May we send 
you a copy? 

Blystone Mfg. Co. 

920 Venango Av«. 

Cimbririie SpriNS. Pa. 

L. a. p. MANUrACTURINO CO. 

HauuCaclurcra iiid Dlattlbuter* for Canada 
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VAN GUILDER DOUBLE WALL 

CONCRETE BUILDINGS 

NOT FIRE-WOOD BUT FIREPROOF 

Van Guilder reinforced double monolithic concrete walls are twice as strong as brick 

walls of the same thickness. 

Concrete is the logical world product for general construction, but for housing men 

or animals, the walls must be double to be right — no solid places or cores to carry 

dampness and cold through. 

There must be two distinct monolithic walls entirely separated having a blanket of 

dead air between them. Dead air makes the best insulation in the world and costs 

nothing. 

tF'in»l Kc)iup|icd Dairy Plant in the World. 

Firf-ptool High School BuilrfinR, Doiihrs Concrete Wall* 
_ Cost %-2.<X<0 kis than Btitk. 

' " VAN GUILDER MACHINES 

V»n Guilder mKhLne, con.truct double wall roncrtW buiWings-a hou^f 
^^ wilhin a houK like a TIIKRMOS BOTTLE. Damimeis, cold, and heat are 

■ ■ effectually kept oi>l. 

■ ■ The double walls arc lecurely bound together by wall lie< and are thoroughly 
^^ reinforced. The slrongeil conjtruciion possible. 

mm NO LATHlNt; OR FUR.RIN<; IS NECESSARY, which, makes them per- 
^H [ecMy lanitary and fireproof. 

V ENORMOUS FIRE LOSS 

■ .The loM by lire in this country is sreater than in all the rest oi the world. 

People are groping m the dark (or a fire-5*fe construction that Ihey can 

Th» MachfnM THE VAn"gUI[.DER CONSTRUCTION is the solution of this terrible fire 
problem. The walls ate much cheaper than any other masonry construction 
and compete with wood yel are age-prooi in strength and dut-ability. 


■ 


THEY SAVE HUNDREDS OF DOLLARS FORM EXPENSE 

TWO SETS OF VAN GUILDER MACHINES that can be carried on a wheelbarrow did all the wall and 

partition work on the big high school building shown in, cut 

THE MACHINES ARE SIMPLE AND ADJUSTABLE TO EVERY BUlI.UlNr. DESIGN, making 

any kind of wall or angle. Cut building lime in half. Save half the labor- 

The Van Guilder system ti the best and most economical concrete construction in existence. 

What are you going lo build? Let our Service Department show you how well it will pay you to build 

Ihc Van Guilder way. Write us today. 

VAN GUILDER DOUBLE WALL COMPANY, Inc. 


Double Wall. 


19 EadlneerlDtf BnUdlntf ROCHESTER. N. Y. 
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TWO WINNERS 



ANCHOR 



HOBBS 

The Hobbs is an extremely 
rapid down face, wit process 
block machine. A complete plant 
in itself making over 2000 differ- 
ent sizes of blocks. Uses either 
wood or iron pallets. 



A block machine which pro- 
duces a large output of contin- 
uous air space blocks like the 
one shown above. Walls built 
with these blocks are absolutely 
frost and moisture proof. 



THE 

ANCHOR POWER TAMPER 

Is made to work over any standard type of block, brick or Steve 
machine with satisfaction guaranteed. No matter what make of 
machine you have the Anchor Automatic Tamper will more than 
double the output besides increasing the quality and uniformity of your 
product The only power tamper guaranteed for 3 years. 

For complete information and prices write 

THE ANCHOR CONCRETE MACHINERY CO. 



Haiii Office, ROCK RAPIDS, IOWA 



Brudi Office, 2284 N. HIGH ST., COLUMBUS, OHIO 
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Cut house-building costs with 



Jaeg 



Mixing and 
C^ Placing Elquipment 

One of the largest factors in bringing the cost of permanent concrete houses 
somewhere near to the cost of cheaper inflammable construction, is the labor 
cost of mixing and placing the concrete. Jaeger mixers, for years, have been 
cutting mixing costs on all kinds of concrete work. Used in connection with 
Jaeger Placing Equipment, they make a big difference in the cost of getting 
the- concrete materials properly mixed and placed right in the forms. 



ns Equipment, ahov 
snnomlcally u«ed t 



[achme Co. 

:^7S\iHt;2L"ilhrr-i'.°" «""■'""-«"''« "'»' ""'''" i-'^^'^^^"'"' columbus. ohio 
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These Modern, Bi^^er-Profit Methods 



Mttajoim-Bmh Buntak 



Offer the Simplest, Ftutett, Cheapest 
Way to Build Concrete Houses 

IMPLE, standardized, form equipment is the secret 
of successful concrete house building — whether on 
single-contract undertakings or on large industrial 
housing projects- 

Metaforms solve every problem imposed by slow, cumber- 
some, wasteful wood forms. They are so simple that a few 
unskilled laborers can perform in hours what several skilled 
form carpenters would take days to do. They eliminate the 
costly item of form lumber wastage. They speed up con- 
struction. 

A complete Metaform butfit will pay for itself on a few 
moderate-sized jobs — and it will pay for itself several times 
over on a single large building project. 
Metaforms have been used on some of the most extensive 
construction projects in the country. They are being used 
in every state in theUnion, and in practically every country 
in the world. No contractor who ever tried them has failed 
to adopt them as standard equipment. 
Metaform methods are explained in full detail in two books 
which deserve a place in the file of every man who is in- 
terested in modern construction methods. Write to the 

METAL FORMS CORPORATION 

MQnafaelBfrt af f A* arltlnal RtUhtrt Mttal Molds 
1420 Booth Stroat Milwaukee, WUcontin 
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Concrete Houses 



Bricks; 25,000 10 80,000 per day— 




Houses built of Besser concrete units — 
block, brick or tile — are good houses. 

The owner has a fireproof, permanent 
home, well protected from heat, cold 
and moisture — a home requiring mini- 
mum upkeep. 

.The architect has at his command a 
variety of well made small units that 
easily accommodate themselves to his 
plans. 

The builder finds Besser units easy to 
lay — the breakage is negligible — the job 
is one in which he can take pride. 

Besser Automatic Concrete Machinery 
operated in a permanent concrete prod- 
ucts plant turns out a big daily output 
of tamped block, brick or building tile. 
The labor cost of manufacture is re- 
duced to the minimum. On housing 
projects of considerable size, a Besser 
plant on the building site will produce 
concrete wall volume at a surprisingly 
low cost per cubic foot. 



Catalog of Automatic 
Concrete Machinery 

Write for catalog showing how 
thoroughly auiomalic each Besser 
machine is — how no human hand 
touches the material from the time 
it is put in the mixer until it is put 
on the curing rack in the form of 
a perfect building unit — how the 
machine docs it all. 



BESSER MANUFACTDRINIGi COMPANY 

ALPENA, MICH. 
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A Backbone Industry 

Vital to every social, industrial and business rib 
in your own home town 

Produce at home a flint-hard concrete unit that will build your 
every wall 

AA^ith gravel or crushed stone, sand and cement at your door, an 
adequate Hydro-Stone plant 

IS AN ECONOMIC GAIN 



There is nothing like Hvdro-Stone. It has 
built COTTAGES, PALACES. POWER 
HOUSES. HOTELS, SCHOOLS and FAC- 
TORIES. 

Hydro-Stone, the flint-hard concrete unit, 
moulded in powerful machines under enor- 
mous pressure, built the cities of Mooseheart. 
Morgan Park, and re-constructed Halifax; 
built mill buildings for Minnesota Steel Co.. 
Universal Portland Cement Co., Illinois Steel 
Co., American Sheet & Tin Plate Co., etc. 

Many Hydro-Stone plants in the United 
St?.tes, Canada and Europe are now working 
overtime. 



A Hydro-Stone plant in your town will sup- 
ply the enormous tonnage required year after 
year in your building program promptly and 
economically, as compared with any other ma- 
terial or source of supply. 

Whether ARCHITECT, CONTRACTOR, 
CONCRETE PRODUCTS MANUFAC- 
TURER. INDUSTRIAL EXECUTIVE or 
BUILDER, this is of vital interest to you. 
You should establish a Hydro-Stone plant or 
call this to the attention of those who will. 

It means thousands of dollars profit to you, 

and your town needs this backbone industry. 



HYDRO-STONE COMPANY 



Insurance Exchange Building 



CHICAGO, ILL. 



CONCRETE HOUSES 



Permanent, fireproof, moisture-proof houses are built with 



FE^HM. 



Hv^fisr, 



C^TILl 



A small easily handled concrete unit that meets every 
architectural requirement, an ideal base for exterior stucco 
and a suitable surface for direct plastering on the inside. 



On housing projects of consider- 
able size, the cost per cubic fool of 
permanent fireproof house can be 
remarkably reduced by setting up 
equipment in a temporary plant for 
manufacturing and curing Federal 
Hy-Test Tile. 

Manufacturing the building ma- 
terial right on the job, using raw 
materials obtained locally and using 
local labor, eliminates many of the 
difficulties due to inadequate trans- 



portation, fuel shortage, the unrest 
of skilled tabor and other complica- 
tions common to the building ma- 
terial field. 

A builder who has a number of 
concrete houses to erect may find 
il to his advantage to establish a 
permanent Hy-Test Tile Plant, to 
manufacture the tile not only for his 
own needs, but for the local market. 

Hy-Test Tile are strong. Their 
design produces a wall of maximum 
crushing strength, a wall that is 

Utmratar* and prreaa on raqaaat, 
D»inonatratiMU of thm factory. 



insulated against heat and cold, proof 
against moisture, and it won't burn. 

The units are light enough to be 
easily handled by masons, thus re- 
ducing the erection cost. 

The tile are of such shape and 
size as to accommodate themselves 
readily to the requirements of 
architectural designs. 

Federal Hy-Test Tile houses, 
whether for the workman or the 
millionaire, are permanent and, in 
the long run, the most economical. 



The Federal Machine Products Co., 2777 E. SSrd St., Clerdaiid, Ohio 
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The U. S. Champion 
Cone r ete Tile 



r French Tile looks when laid on roof. 



A fireproof roofing that clinches the 
protection of a well built home — a roof of 
artistic beauty that harmonize with the 
architecture and adds security and value 
to the house it covers. 

Use of The U. S. Champion Concrete 
Tile means a real economy. They are 
easily made and applied. They interlock 
and overlap one another on both sides and 
ends and make a rigid roof — absolutely 
waterproof and stormproof, in any color 
desired. In cost they compete successfully 
with any roofing, even wood shingles. 



The U. S. Champion tile machinery con- 
sists of two different machines made and 
operated on the same principle: — one for 
making tile of the French design and the 
other for making S-shaped Spanish tile. 
Among other important patented improve- 
ments on our machines is a device for mak- 
ing automatically an interlock on top of 
the upper end of the tile — an immense fac- 
tor as a water- and wind-stop — CHARAC- 
TERISTIC FOR OUR ROOFING 
TILES ONLY. 

Write for our description and prices. 



L. HANSEN CO. 

3617 E. 23RD STREET 

KANSAS CITY, - - MO. 



ir Spaniata T\\m looks when liid on root 



Tbia cot ehowB faow our Spanish Tile looks in detail. 
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24" or 2T of Ih. 
eiiily be handl< 
of narrow Eau| 



C [] 



STEEL 
MOULDS 



Produce the very highest quality concrete block, as well as the most scienti- 
fically shaped block, possible to be made. 

Every manufacturer of concrete block should be using these moulds BE- 
CAUSE: 



Poured concrete has no competition, and CLIMAX 
blocks arc absolutely water-proof, they make a 
real hollow and wonderfully strong wall, having 
fne insulation of air. 

CLIMAX System Poured block are superior to 
natural stone because of their hardness, tough- 
ness, freedom from unevenness in density and 
lack of "veins" or "grain" which results in de- 
terioration in natural stone; and especially their 

. These moulds are built right and practical— very 
strong— perfectly aligned to produce block of 
uniform shape— everlasling—easily and quickly 
assembled or released. 

, These moulds are equally practicable for use in 
factories having several thousand as well as for 
the plant of say 100 dailv output of block. Our 
plan of mounting and handling the flasks for fac- 
tory use gives the greatest efficiency in a modern 
block plant. 

, Moulds arc furnished for four standard sizes of 
building block, as well as (or pier and column 



a. Interchangeable face-plates for making either plain, 
rock faced, or tooled faced block, may be used in 
the same flasks for regular block. 

7. Moulds can be fitted to produce one-piece brick 
for laying hollow walls, the brick unit having face 
4x8", for either 8" or 13' thick wall. 

a. The CUMAX System manufactures the highest 
quality block so economically that a big profit can 
be made even if sold in competition with inferior 
block. < But (he superiority of the block makes 
competition unnecessary: therefore, they bring 
unusually fine dividends to the owner of a factory. 

9. Architects, Contractors, and Engineers, recognize 
the superiority of poured concrete units in con- 
struction and if you buy our equipment you will 
never have to discard it to meet competition, as 
so many block makers are being forced to do 
nowadays with their machinery. 
:o. We are sole manufacturers for the Goodlett 
Concrete Vibrator, which is ihe last word in 
producing better and superior concrete stone o 



in Ufa. 



ing basi 



It 



strengthens concrete wonderfully, eliminates the 
air voids, hastens filling of forms, tills every 
corner, uses less cement, reduces labor cost very 
much nnH is satisfactorv in everv wav. • 



Write for catalog 

and fail 

information. 



COODLET VIBRATOR 



THE S. P. STONE CO., 100 Arcadia Ave., Columbus, Ohio 
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How to Build GUNITE Houses 
Quickly and Economically 



Rows upon rows of GUNITE houses were built as 
shown shove, the work being done when low coat construc- 
tion capable of speedy erection was required. Metal meah 
over tar felt was applied to ttje wood frame and the "Cement- 
Gun" gang came along and applied the GUNITE coat, pro- 
ducing a wooden framed house encased in a thin, strong, 
waterproof, fire resistant, reinforced concrete. 

The Et^lish Government has accepted this construc- 
tion as in the same class as brick. 

OUNITB ii Mnd and cemant applied with 
tha "Cement Oan." It ia fmpetvlonB and lite 
lasiBilDK, and is more than twice aa atranf as 
concrete or band placed mortar. 

Th» "CemeDt-Oan" Is not a reatrleted 
article, ll maj b* purchased ontritbt bom us 
and used by everyone. 

We have a special booklet dascilbliif the 
use of the "Cemeni-ODo" on hi 
tioD projects. 



A GUNITE Frame 
House 

Another tjpe of OUNITS Hooae has re< 
cently bean developed by eDginaeti. Standard 
panels of wood on frame, covered with tar fall, ate 
setup. Reinforcement isplacedand OUNITB is 
appliedfrom the outside. Whan the"Cement-Oun" 
has finished, the result Is a building with reinforced 
concrete beams and columns end thin reinforced 
concrete curtain walls. The fonns remain in 
place (or the application of inlerlor lath and plas- 
ter. Perfect insulallDn and fire protection are 
provided by dead air spaces. We have a special 
folder describing In detail the design and con- 
atruction of thia type of OUNITB bouse. 



Cement-Gun Company, Incorporated 



AUentown, Pa, 



30 Church Street 904 Cham, of Com. Bldg. 
New York Qty Chicago, lU. 

Qtlzena Nat'l Bk. Bldg. 615 Mohawk Block 

Los Angeles, Calif. Spokane, Wash. 



Winnipeg and Ottawa, Canada 
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The INGERSOLL 

Monolithic House 

A fireproof everlasting concrete house at the inice of wood 

Description 

A wood form that is set up to com- 
pletely cast the exterior walls, parti- 
tions, floors and roof, in one operation, 
of five and one-half days. 

Standcurdization 

Provision is made in the form for 
window and door frames, concrete rein- 
forcing, electric conduits, soil and vent 
roughing for the plumbing, the grounds 
for floor sleepers, wall furring and trim. 

A Die-Casting Operation 
vs the Two-Foot Rule 

The Ingersoll Monolithic House starts 
with a form that die casts the shell in 
one operation. The completion of this 
building is a series of predetermined 
operations, making it unnecessary to lay 
out each division in every house with a 
two-foot rule. All labor effort is con- 
fined to the completion of the standard- 
ized operation, 

Tjrpe of Hous^ 

Any layout or plan can be reproduced 
in concrete with this system 9t the same 
costs of a frame wood building. 



Insersoll Houses 
.may be seen at 



PhillipiburE. N. J.. In- 

■CHoU-RiDd Co. 
Cedar Hollo*. Pa.. ChM. 

VftXBtr Co. 



In soliciting business for operations of 
fifty houses or more, I give you my as- 
surance of a full and expert co-opera- 
tion of my engineering service. 

CHAS. H. INGERSOLL 

OF 

ROBT. H. INGERSOLL & BRO. 



31 S Fourth Avenue 



NEW YORK CITY, N. Y. 
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A Monthly Magazine about 
Concrete Construction 

This magazine is the oldest and largest devoted 
exclusively to concrete construction. 

For the architect it supplies inspiration and ideas 
for the artistic use of concrete. 

To the builder it brings monthly the best tried 
and tested experiences of other builders. 

It keeps the concrete products manufacturer in- 
formed on every important step of progress in the 
manufacture of concrete building units. 

Once a year — in January — it issues a House 
Building Number that reviews the activities of 
the whole year in concrete house building show- 
ing what has been done, who did it, how they 
did it and what it cost. 

Subscription price $3.00 per year (plui 
zonie pottage) in U. S., Mexico and 
U. S. Poiiessioni. 

C«n«d«, $3.50 per year, Foreign Coun- ^ 

triei, $4.00 per year. 

Concrete -Cement Age Pub. Co. 

New Telegraph Building DETROIT, MICH. 
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